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county hascontracted another firm, Cogan and Associates, to 
evaluate land use and develop a siting standard. A total of 
$11,500 has been allocated for the two studies. 

Independent of the studies. Countv Health Officer Dr. 
charlei Scltade has formed a blue ribbu~committee to review 
the work of Dr William >lorton of tlte Universitv ofOregon's 
Health Sciences Cmter in Portland. Several yeariago, 3 study 
by Morton revealrd a significantly lliglter incidence of uterine 
cancer in Portland's West Hills section, which has the highest 
RF/hlW radiation levelsin thecity. Neighborhoodopposition 
to adding a transmitter to an antenna farm in this area even- 
tually led to tlte city's adoption of an Interim Radiofreauenuy 
Emission Standard in 1980. 

... Unexpected Results Found 
in Portland Cancer Study 

A study on tlre incidence of certain cancers among Port- 
land, OR, residents has found a significant correlation be- 
tween three types of cancer and radiofrequency/microwave 
(RF/hlW) radiation levels, according to Dr. William Monon 
of the University of Oregon's ~ e a l t h  Sciences ~ e n i e r  in 
Portland. Morton recently submitted a preliminary report on 
the study, which began in 1978, to the Environmental Protec- 
tion Agency's (EPA) Experimental Biology Division. 

Acting Division Director Dr. Joe Elder has just taken over 
and said he had not had a chance to study the report. 

Morton indicated that RF power density levels positively 
correlated to the number of reported cases of lymphatic leu- 
kemia, adenocarcinoma of the uterus and breast cancer. No 
correlation was found for non-lymphatic leukemia and cancer 
of the pancreas. 

Morton said that he had not anticipated these results. He 
was particularly surprised that for the three frequency bands 
examined, the correlations occurred with the low and high 
VHF TV bands (54-88 MHz and 176-216 MHz respectively), 
and not with the FM radio band (88-108 MHz) where power 
density levels are relatively much higher. Calculated radiation 
levels m g e d  from under 0.004 to under 0.018 uW/cmi for low 
and high VHF TV and from under0.013 to under0.44 uW/cml 
for EM radio. These averages were extrapolated from EPA 
measurements taken in 1977. 

Now that the preliminary report is complete, Morton will 
seek EPA funding for another year of work. His last EPAgrant 
ran out at the end of 1980. 

US-USSR Tentatively Agree on 
Measurement Work Plan 

Members of the US-USSR Working Grouo for Metroloev - -, 
have agreed on a provisional work plan for cooperation dur- 
ingavisit by threeSuviet scientistslast December. according to 
D; ~ r t h u ;  McCoubrey, associate director for measurement 
services at the National Bureau of Standards (NBS). The olan. . . 
whichissrillsubjrct to formalapproval, wouidres"lt intheex- 
changepf teclt~tical i~tformation-including the measurement 
of non-ionizing radiation fields. Later, there would be an ex- 
change of visits by research scientists. 

~ r y  Dunald M ~ R C ~  of the National Institute of Environ- 
mental I-lealtlr Scientists participated in the talks and said that 
he was pleased with their outcome. "Thiscouldgiveus theop- 
portunity to learn about the Soviets' capability to measure 
fields in bioeffects research," he said. 

Ric Tell of the Environmental Protection Agency's radia- 
tion lab in Las Vegas, NV, one of thelabs on the Soviets' tour, 

said that he felt the trip was more of afact-finding missionand 
that he ltopcd tl~ere a,buld beanopportunity for;echnicaldij- 
cussions at later meetings. Tell was par~iculdrly inicrested in 
comparing radiation hazard instruments and field survey data 
with the Soviets. 

The microwave expert on the Soviet delegation was A.I. 
Mekhanikov, who is the deputy director of VNIIFTRI-the 
All Union Scientific Institute for Physico-Technical and 
Radio-Technical Measurement-north of Moscow. The in- 
stitute is akin to the NBS labs in Boulder. The head of the 
delegation was L.K. Isayev, who is the chief of metrology 
administration at Gosstandart. 

New Findings at Hopkins Lab 
Preliminary research indicates a new type of tissue damage 

from exposure to 2.45 GHz radiation at 10 mW/cm: ac- 
cording to Dr. Samuel Koslov of the Johns Hopkins Univer- 
sity's Applied Physics Lab. Koslov announced the new find- 
ings at last December's ERMAC meeting (see page 1). While 
1 mW/cml may be a safe level at GHz frequencies, he said, 
5 mW/cm2 may not be safe for prolonged exposures. 

The Hopkins researchers are not ready to publish the re- 
sults, nor was Koslov willing to be morespecific about the type 
of effect or susceptible organ. Koslov did express his concern 
that, if this effect is confirmed, it would mean that the new 
ANSI standard. which allows exoosures of 5 mW/cmz above 
1.5 GHz, wouldnot provideeno"gh protection for the public. 
"I would ltaveviolent obiections 1othcaoolicationoftheAN- 
SI standard in the upper frequency range if applied to the 
general population," he warned. 

Workshop on Behavioral Effects 
An interdisci~linaw workshoo on Behavioral Effects of 

Microwove ~ o d ; o r i o ~ b s o r ~ r r o ~  is le,rlalive/y scheduled fo; 
hluch 16-1931 the Homestead Lodgenear Salt LakeCitv. UT. 
The first day of the meeting will be devoted to a liteiature 
review: thesecond to contemporary tooics. includine drue-mi- . - .  - - 
crowave synergy, chronic exposure studies, dosimetry and ex- 
traoolation among tareet systems: and the third to future di- - - .  
reckons for research. 

The workshoo is ooen to all: there will be a $50 registration 
fee. For more information contact Professor John 6 ' ~ n d r e a  
at the Department of Electrical Engineering, University of 
Utah, Salt Lake City, UT 84112, (802) 581-859001 851-6943. 

Changes at EPA 
Dr. Daniel Cahill has left the Environmental Protection 

Agency (EPA) to go work for Carolina Light and Power 
(CP&L). Dr. Joe Elder is filling in as acting director of the 
aeencv's Ex~erimental Biolocv Division in the Office of Re- 
sFarch ~eveiopment in ~esea& Triangle Park. NC. In an in- 
terview. Caltill said that thechange was a "career move: 1 iust 
ran out of room." 

- 
Meanwhile back a t  the agency's headquarters in Wash- 

ington, Dr. Gordon Burley iszill iheactingdirector oftheof- 
ficeof Radiation Programs. Burley replaced Dr. David Rusen- 
baum, who left E P ~ ~ O  start his bwn consulting firm: Tech- 
nical Analysis Corp. of Arlington, VA. Rosenbaum said that 
he had decided to leave as a result of the budget cuts and lay 
offs. "I could see it was only going to get worse," he said. 
Burley had been chief of the environmental standards branch 
and moved up when Rosenbaum and three division directors 
all left. 
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Biological Effects.. . .NASA has issued a new literature review, Elec- 
tromngnelic Field Inleroctions with the Human Body: Observed Ef- 
fects and Theories. The report, prepared for NASA by Dr. Jeremy 
Raincs of Techovators of Rockville, MD, is available from the Na- 
tional Technical information Service, Department of Commerce, 
Springfield, VA 22161. It canbeordered byitsNASAdocumcnt num- 
ber: N8125668; $12 for a paper copy and $4 for microfiche.. ..Pro- 
fessor Edward Grant of Queen Elizabeth College, London, has pub- 
lished a short article on the "Biological Effects of Microwaves and 
Radio Waves," in the Proceedings o/lEE(UK), 128, P t  A, 602, Dc- 
cembcr 1981. Grant sums up with "the 10 mW/cm2 standard, al- 
though adequate at frequencies in excess of I GHz, is too high in 
respect of lower frequencies, and needs revision!' ... Dr. Ewa 
Manikow~ka-Czcrska, avisiting scientist at BRH, is scheduled to pre- 
sent a seminar on "Meiotic Chromosome Aberrations and their 
Biological Significance Following Microwave Exposure" on 
February 2 in Bethesda.. ..BRH's Dr. Whit Athey has raised some 
objections to amodel devised by EPA's Drs. William Joinesand Carl 
Blackman which allows them to scale the internal electric fields that 
induce calcium efflux from chick brain tissue. Athey thinks that the 
uncertainties arc too large to allow conclusions to be drawn from the 
model. Joines andBlackman reply with a new and moredetailed ver- 
sion of themodel; this too is consistent with thedata. In aninterview, 
Blackman said that, while heagrees that the model is not thoroughly 
validated, he thinks it has less uncertainty than Athey indicates in his 
paper. For both points of view, see Bioeleclromngnelics, 2. 407-413, 
1981 .... Drs. Ernest Albert and James Kerns of George Washington 
University describe their recent experiments on the effccts of micro- 
waves on the blood brain barrier (BBB) in Bruin Resenrch, 230, 153, 
1981. -0-hour exposure with 2.45 GHz CW at 10 mW/cma resulted 
in reversible permeability of the BBB to horseradish pcroxidase. 
. . . EPA's Claude Weil proposes a terminology system for dosimetry 
in the December issue of the Bioelectrornngnetics Newsletter.. . . A 
group headed by Albert Friend, Jr. of the Naval Electronic Systems 
Command in Washington has published a paper in the IEEE ??am- 
aclions on Microwove Theory and Techniques, MU-29, 1271. Dc- 
cember 1981. which indicates "no hemoivsis in redbioodcc1is exoosed 
in vitro to iarge microwave pulse withpeak SAR's of more &an 1 
kW/g.". . .The NY Overhead Power Lines Project isstillschedulinga 
meeting for February 19-21 in New York City. For more information 
contact: Dr. Maria Reichmanis at (518) 474-3215.. ..Some have spcc- 
ulated that Russian radar is responsible for theincreased incidence of 
heart disease amonr Finnslivina in North Karelia. Berinnincin 1972a 
oroeram was initiated to trv and control the risk ofdisease. A five- 
;~a ; rc~or t  of the North ~akelia Project irdcrcribcd in the American 
Journal o/PuDl;c Health. 72. 43, January 1982. While thc data show 
some encouraging results, they arc far from conclurivr. Microwaves 
were not included in the discussion. .. .Linda Garmon rcvicws re- 
search on the effects of ions in the December 5 ScienceNews. 

Communications.. . .The National Association of Broadcasters' 
(NAB) Advirorv Committee on Radiation and Reeulation has in- . , . - 
formed the EPA that it supports a national population exporurertan- 
dard for non-ionizing radiation. In a Dcccmber 14 lettcr to Kathlcen 
Bennett, assistant administrator for air, noiscand radiation. the NAB 
urged sufficient funding be provided to complete a guidance and 
stated "there are sound economic, scientific and policy reasons for 
our~osition!' Citineincreasinestateandiocalrulemakin~. aDsem-  
ber NAB memo to ;a state officers carried the same m&aee. .. .A - 

publrc forum for users of the Private Operat~onal-Fixed Microwave 
Scrvlcc, spomored by thcPrivate Radio Bureau, will be held in Wash- 
ington, DC, on March 31. Topics on the agenda include interference 
analysis and public access to microwave applications and data base 
information. Contact: John Small. FCC. Room 8202. Washington. 
DC 20554, (202) 632-7197.. ..The FCC affirmed its earlier ruling giv- 
ing AT&T half of each new cellular communications market on 
December 17. (See MWN, May 1981.) Wenty-five potential com- 
petitors to AT&T had petitioned the commission to reconsider its 
April ruling.. ..Now the commission has begun an inquiry on the 
future needs of private land mobile radio users, a group including 

police, do:tors, utility crew? and t s ~ i  drivers (NO1 No. 82-8). Con- 
tact: FCC's Joseph Levin. (202) 251-3301.. ..In anothcr inquiry, tllc 
FCC is asking for comments on the allocation of the 40.5-400 GHz 
spectrum to comply with the 1979 WARC actions (46FedemiRepister 
60221, ~eccmbe; 9). . . . Air-to-ground telephones will enable A&- 
can Airlines passengers to make calls while airborne. Airfone, Inc. is 
installing the one-way system on some planes this year.. . .Arthur D. 
Little, Inc., of Cambridge, MA, is developing a search scenario for 
detecting and locating trapped miners using radio transmitters under 
a $108,000 contract from the US Bureau of Mines. According to 
ADL's Robert Lagace, the system's ability to transmit detectable res- 
cue signals to the surface in the 500-3.000 Hz frequency range has 
been recently tested in some 94 mines in US coal fields. The bureau 
has soonsored the develooment of both seismic and electromaenetic - 
trapped miner location systems sincc 1970.. . . RCA plans to build na- 
tionaide communicationr networks among 50 citicr. RCA Network 
Services, Inc. hs5 joined Ii other applicants seeking FCC prrmisrion 
to start microwave digital termination systems 

Compnlibility & Interfernnee.. . .The FCC has issued a rule that will 
allow thc commission to shut down any source of electromagnetic in- 
terference which could peril human safety or damage property (47 
Federnl Regisrer 1392, January 13,1982). The regulation is a result of 
EM1 from TV news equipment, which affected the space shuttle's 
tracking and communications equipment during last April's flight. 
Now the FCC's Chief of Field Operations can order broadcasters or 
cable operators to shut down interfering equipment .. . .Comsearch, 
Inc., of Falls Church, VA, and Chomerics, Inc., of Wobum, MA, 
have set up measurement laboratories for EM1 and EMC tests. ... The Navy has awarded BE&C Engineers, Inc., of 'Ihkuila, WA, a 
subsidiary of Boeing, more than $4 million to deliver an electronic 
warfare and EM environmental effects test facility.. . .And theNaval 
Surface Weapons Center in Dahlgren, VA, has issued a $902,000 con- 
tract to Eldyne of San Diego, CA, for engineering dcsignsupport for 
EMC.. . .The Naval Sea System Command intends to ask for EM1 
services next month (Commerce BusinersDaily, January 25). ... The 
Rome Air Develooment Center is iookine for a contractor to assess - 
EhlC in C' systems which use microelectronics ... .The National 
Association of Bruadcasters' Radio Boxd is trying to sccurcgovem- 
mcnt hclp to stop intcrfcrcnce to AM stations from Cuba. 

Government.. . . Everyone is waiting for the president to unveil his 
FY83 budget. Among the leaked items are OMB proposals to phase 
out thePublic Health Service CommissionedCorps, to further cut the 
EPA budget, to close down some FDA labs and to kill the NASA 
30/20 GHz program (see satcom updates). . . . Barry White, a formcr 
OSHA regional administrator, has kcen named to head OSHA"; di- 
rectorate of Safety Standards Programs. .. .After the New York 
Times ran a storv about the antennas on the Soviet cmbassv in Wash- 
ington, DC beingusedfor surveillance(December 11). thqembassyis- 
sued a denial. In a follow-up piece on December 21, a spokesman for 
the FBI reaffirmed the accusation.. . .About a hundred people at- 
tended the Technical Electronic Product Radiation Safety Standards 
(TEPRSSC) meeting in Rockviile. MD. December 9-10. RCA's 
Howard Johnson. a member of TEPRSSC. oroooaed that BRH con- .. . 
sider a generic regdatory approach to reducing leakage from all elec- 
tronic products which emit non-ionizing radiation. BRH Director 
John Villforth replied that he did not agree with such an  
appraach . . . . BRH has issued a new subject index for its publica- 
tions, dated October 1981 (No. FDA82-8070). . . .TheFAA hasissued 
final rules prescribing minimum standards for microwav6 landing 
systems (MLS) not operated by the federal government (46FR 615.50, 
December 17). ... And at the end of January, the FAA unveiled 
a 20-year, $9-billion plan to  modernize the air traffic control 
system.. . .The Department of Commerce is looking for someone to 
review NTIA's Spectrum Management Program (Commerce 
BusinersDoily, December 18). 



IEEE.. ..The responses to the IEEE's Committce on Social Implica- 
tions of Technology's (CSIT) editorial on the Committee on Man and 
Radiation's (COMAR) draft oosition oaoer on human exoosure to 
RF/MH'appear in the bcccmbcr irrucdi fechnologyand~~nery. the 
CSiT neflslcttcr. (SmMWN, Octobcr 1981.) 

Litigation.. . .A defense motion to dismiss Nettie Yannon's suit 
against RCAintheNew York StateSupremeCourt, Richmond Coun- 
ty, was denied this January. 

Mensurement.. . .The Deoartment of Commerce has aonrovcd arc-  ~~~~~ . . . 
quest to develop a voluntary laboratory program (1.AP) for elcctro- 
magnctic calibration scrvices. The rcqucrt war madc some sir yunrr 
ago by Dr. Bruno Wcinschcl of Wcinschcl Enginerring in Gaithers. 
burg, MD, who said that while he was pleased with the decision, hc 
felt it had been a long time coming.The next step is to set up a work- 
shdp, probably in Washington, DC. toconsider criteria forevaluating 
labs.. . . Meanwhile NBS's MAP is rrowinr. The mcasuremcnt assur- - - 
ancc program rcccn!ly approved five labs on rlte Wust Coast, those at 
Boctng, Hcwiett-Packard. Hugher. Rockucll and TRW. NBS is now 
looking 31 five labs back East and rill be making a final sclcction in 
the spring. 

Medical Aonliutians.. . .A team from Harvard reoorts'hvocr- . . . . 
Ihermra rm inhibit the activity of naturd hiller ccllr ~n vtrro in thc 
Janualy 2 Lonmr. Thc authors speculate that "fever may act as an 
immunorcgulatory mechanism by decreasing NK activity." .. . A  
group from UCLAcomparesuays ofheating deep-seated tumors, in- 
cluding tvitll the Magnctrode unit, which fdlcd to win I.UA prc- 
m3rkct aporoval lnrt year lsw Afll'N. May 19811, in the IEEE Tion. . . 
sactions on Biomedical Engineering, 1an"ary 1982. They express a 
preference for sources which produce an electric field parallel t o  
skin/fat/musclc interfaces. .. .BRH7s Christian Hochuli and Dr. Gi- 
deon Kantor describe temperature measurements with a minimally 
disturbing probe in microwave diathermy in the December issue of 
thelEEE Domoctions on Microwove Tlteoryond Tecl~niques.. . .Dr. 
Robert Balaban of the National Heart, Lung and Blood Institute in 
Bethesda, MD, arranged the session on thc application of NMR in 
biology and medicine at this year's AAAS meeting. Many of the 
papers described work using P-31 NMR.. . .Thc January 23 Science 
News reports from Ihe AAAS meeting that scientists from Ihe Univer- 
sity of Hawaii and the California lnstitutc of Technology have found 
that a rotating magnetic field appears to significantly retard the 
growth of a mouse tumor that contains magnetite. Human cancer 
cells are not known to contain such narticles.. . .Electro-Bioloev. - 

Inc., is planning to offer one million sharer ofuomn~on stock to the 
public.. . .A team from Ftltland dcscribcs the use of magnetic 
measurements-magnetic susceptibility plethysmography-to mcas- 
urcchanges in total cardiac volumein the January IEEE Tmmactions 
on Biomediai Engineering. 

Military Systems & Radar.. . .The Navy Electronic Systems Com- 
mand has awarded two $3.5 million contracts for studies on the de- 
sign of submarine laser communications, one to Lockhecd Missiles 
and Space Co. in Palo Alto, CA, and onctoTRW in Rcdondo Beach, 
CA.. . . And theOfficc of Naval Rcsearch is negotiating with Sanders 
Associates of Nashua, NH, for research on bluc-green noiscmeasure- 
ments .... Dbcover ran a piece on Project ELF in the January 
issue.. . .In December, DoD won one of Senator Proxmire's Ooldcn 
Fleece awards for the Navy's handling o f a  research program on the 
health'effccts of ELF radiation. A bull was kept at the Wisconsin 
Clam Lake facility as part o f a  program Ihat even Vice Admiral O.R. 
Nadler scknowlcdgcd was useless from a scientific point of view. 
Cost:$13,000.. . .In other contract news, theNavyawarded$1.6mil- 
lion to' GE in Syracuse, NY, and $920,000 to Calculon of Phila- 
delphia, PA, for work on the ANITPS-59-a D-band, long-range, 
3-D air aurveillance phased array ndar.. . .The Office of Naval Rc- 
search isnegotiating with Comsearch of Falls Church, VA, for below 
deck electromagnetic surveys and has awarded Ohio State University 
$350,000 for research onclcctromagnelic radiation andscatter and $I 
million to SRI in Menlo Park, CA, for work on thcover-the-horizon 
backscatter radar.. . .The armament division at Eglin AFB wants to 
upgrade and modernize the DoD radar scatter facility at the White 

Sands Missilc Range, NM.. . . And the AF wants to build an RF anc- 
choic chamber at Wright-Patterson AFB, OH. 

Ovens.. . .The Association of Home Appliance Manufacturers 
(AHAM) has withdrawn its objection to BRH's proposed amend- 
ments to themicrowaveoven performancestandard (secMWN, May 
1981). Ina  November 24,1981 letter to BRH, AHAMsaid it was satis- 
fied by a FDA Advisory Opinion on the amendments released No- 
vember 20. BRH will now republish the amendments in theFederal 
Regisler, where they appeared on November 28, 1980 (45 FR 
79028).. . .Microwave oven manufacturers had a eaod "ear in 1981. -~ ~ ~ , ~~~~ ~~~ -. .  AH AH AM forecasts aneven better one for 19R2. S h i n m ~ n t ~ ~ r e w b v  ~~ ~~- ~ ~~~~ ~ r........D.-. ~. 
20% lnrt year; a totalof4.3 million units were produced or imporfed. 
As of last Novcmbcr. AHAM epccted factory shipments to incrcase 
to more than 4.7 million units in 1982, up almost 10%-the largest 
projeclcd growth for any appliance.. . .The Wmhingron Post reports 
that DOE is in the process of canceling proposed rules that would 
have set minimum efficiency standards for major appliances in- 
cluding ovens. According to the December 21 item. OMB must still 
approve the DOE analysis.. . . Raytheon's John Osepchuk writes that 
"there is almost vanishingprobability ofinterferenccof today'spacc- 
makers by today's microwave ovens," in an anicle in the November/ 
December 1981 issue of Microwave World: "Debunking a Mythical 
Hazard!'. . .The Cooking Appliance Section of the International 
Microwave Power Institute (IMPI) has assembled a ten-year bibliog- 
raphy onmicrowavecooking. Thecostofthereport hasstill to beset. 
Contact: Ms. Diane Ellison, IMPI, 301 Maple Avenue West, Tower 
Suite 520, Vienna, VA 22180, (703) 281-1515.. . .Cober Electronics, 
lnc., of Stamford, CT, has introduced a new, 6 kW microwave batch 
pre-heater (Model BPH-6000). . . . And Cober has released anew bro- 
chure to describe its continuous microwavedewaxers for the precision 
casting industry. For a freecopy, contact: Castinglndnrtry Brochure, 
Cober Electronics, Inc., 102 Hamilton Avenue. Stamford, CT06902. 

Power Lines.. . .Most of the recent issue of Bioelectromagnefics 
(Volume 2, Number4) is devoted to studies of the biologicaleffects of 
60-Hz power lines.. . .The third symposium on Environmental Can- 
cerm in Rights-of-way Management is scheduled for February 15-18 
at thcHyatt Islandia Hotel in San Diego, CA. Among thesessions is 
one on the hnl th  and safety of high power Iransmissionlines and the 
siting of new energy facilities. Dr. Gus Tillman of the Cnry Ar- 
boretum of the New York Botanical Gardens is chairing the session, 
which will feature soeakcrs from Western Electric. Bonneville Power 

~ ~- . ~ ~ ~~ ~~- ~ . ~~ 

and Georgia ~ o a c r : ~ o n t a c t :  Lisa Lava-Kcllar. 215fi S. Main Street. 
Ann Arbor. MI 48104. (313) 996-2696. 

Satelllle Communications.. . . Alascom, Inc.'s request to build a sat- 
com station on Vashon Island. WA, was denied by the King County 
zoning adjuster on December 31. (SeeMWN. December 1981.) The 
company has appealed the ruling and a public hearing is scheduled for 
March 2 to review the decision.. . . National Satellife Service, Inc., a 
Hughes Aircraft ComoanY subsidinm. wants to build asatcomstation 
intjle~orine Creek area of ~rooklvn-. NY. Adraft environmentnl im- . - . ~,~ ~ ~ ~ ~ ~~~ ~~~ 

pact statement for the proposed facility isbcing reviewed by thc city 
before proceedings ona land uscvariancccan begin.. . .NASA isron- 
tracting Arthur D. Little, Inc. of Cambridge, MA, for a profile ofthe 
domestic satellite communications indnst ry.... OMB wants to cut 
NASA's 30/20 GHrprogram from theFY83 budget, according to the 
December 21 Aviation Week and Spoce Technology. NASA is re- 
portedly appealing thecancellation. The funding picturemay beloo!+ 
ing better with the recent appointment of Dr. Burt Edelson, formerly 
of COMSAT, as NASA's head of science applications.. . . Mean- 
while, NASA has recently awarded close to onemillion dollars in con- 
tracts to ITT, General Electric and Western Union Telegraph for 
30/20 GHzstndies.. . . During a review of its satclliteservices policies 
this Jannarv. the FCC invalidated RCA's November auction far 

~~~~ .~ 
1ranspondc;leases. (See MU'N. Dcccmbcr 1981.) At the same meel- 
ins, tile commission decided to solicit public comment an  ahether 
satellite owners should be allowed to negotiate private sales of trans- 
ponders. Undcr current FCCrules, useis allocated at fixed rates ona  
first-come, first-serve basis.. . .Compendium of Cammunicotian 
and Broodcast Satellites: 1958-1980, edited by ,Martin P. Brown Jr., 
has been published by the IEEEPress. Cost: $34.95, S26.20for IEEE 



members. Order prepaid from the IEEE Service Center, 445 Hoes 
Lane, Piscataway, NJ 08854. 

Technology.. . . Rr~varch on cicclromagnct!~ launcher technology, or  
railgun. continues. Thc Dcfcnsc Adranccd Rcrcarch Prolr'clr Agency 
has awarded the Rand Corp. in Sanla hlon~ca.  CA, nearly 5300.000 
t o  continue their work on it. The Air Forcehas its own program and is 
looking for a contractor to design and produce a railgun which can 
launch a projectileweighing ten grams with amuzlcvclocity o f 3  km/ 
sec. For more information contact: AF'r Bill Lucas, (904) 882-8240. 
Both projects are classified Secret. Neverthclcss, ScienceNewsran a 
progress report on the railgun in its Dccember 12 issue.. . . Companies 
making anti-shoplifting devices are jockeying for new markets, espc- 
cially supermarkets, according t o  a January28 arlicle in theNew York 
Times. Theindustry is dominated by a few companies, including Scn- 

-sormatic Electronics Corp. of  Deerfield Beach, FL, Knogo Corp.. 
of Hicksville, NY, and Checkpoint Systems, Inc., of Thorofare, 
NJ.. . . Raytheon's William Browndetails thestatusofthemicrowave 
power transmission component for solar power satellites in the 
December IEEE Tronsaclions on  Microwove Theory and Tech- 
niquer..  . . DOE'S Laramie Energy Technology Center has awarded 
theuniversity of  Wyoming a$75,655 contract tostudy the basicprin- 
ciples invalvcd in RFretorting of oil shale.. . . In other contract news 
the Air Force has awarded titc Polytechnic Institute of  New York in 
Brooklyn $277,000 for research on "Microwaves, Electromagnetic 
Theory and Information Processes," and NASA is negotiating with 
Ball Aerospace of Boulder, CO, for a "Shuttle Active Microwave 
Experiment." 

VDTs.. . .HeoNlr and Ergonomic Consideratiom of Viruol Dirploy 
Unils, a two-day seminar sponsored by the Ergonomics and Non- 
Ionizing Radiation Comnlittees of the American Industrial Hygiene 
Association (AIHA) will be held March 1-2 in Denver, CO. Contact: 
J.R. Conti, AIHA, 475 Wolf Ledges Parkway, Akron, OH, 44311, 
(216) 762-7294 .... The Ontario Ministry of Labor's advisory task 
force on video display terminals (VDTs) has finished its review of po- 
tcntialnon-ionizingradiationhealth effects and is movingon to ioniz- 
ing radiation. (SceMWN, December 1981.) According to task force 
chairman Dr. Gordon Stopps of theUniversity of Toronto's Occupa- 
tional and Environmental Health Unit, no recommendations will be 
made before late spring or early summer. ... The Newspaper Guild 
(TNG) and the International Typographical Union have published 
Humonk ing  the V D T  IVorkploce, a 48-page health manual for local 
officers and shop stewards. The booklet is designed t o  help identify 
and eliminate VDT-related health and safety problems.. . .TNG has 
published its constitution, adopted a t  last year's guild convention, 
which includes its collective bargaining program and bargaining rec- 
ommendations for VDT health issues. Copies arc available from 
TNG. 1125 15th Street, NW, Washington. DC 20005. 

To IheEdiror: I would like to draw your atlention to an incorrect 
niece of news reoorted a t  the bottom oiaaec 5 in "our Octoberissue. , ~~ 

~ ~ ~~~ ~ 

~ h c  London ~iAlesarticie did indccd imply that ;he National Radio- 
logical Prolccrion Board (NRPB) had the ollly on-going microwave 
bioeffects research programin theUK, and that I had failed toobtain 
grants to carry out research in this area. You were quite entitled to 
draw these conclusions but in fact both are untrue. 
. I have a research team of elcvcn ocoole and am suonortcd finan- 

cialbin theUK by thcNRPB itself, & well as by thecancer ~ e s e a r c h  
Campaign. Generous support has also been provided by all three of 
the United States Armed Services and in addition 1 receive money 
from the NATO Scientific Affairs Division. I certainly wouldnot like 
theimpression t o  begiven that myresearch teamisshort of  fundsand 
personnel; it would also be unfair t o  those organizations which sup- 
port the research. 

Professor E.H. Grant 

Physics Department, Queen Elizabeth College, Campden Hill Road, 
London W8 7AH, United Kingdom. 

CO RENCE CALENDAR 
hllrcl! 15-10: Inl<mu,lnndi llirrkshup on Pl(vr!cs oodLngngmeermg ;n hled;c,,l 

Inssinp. Arllomar Cunfercncr Grounds. Pactlic Gro\r. CA. Contact: lini\er- 
:it) E\lcctsinn. L1!ii%eiril) of C3hforn,a. PO Uo\ AZ. Initrc. CA 92716. 

hlarih29-Aprtl2 3id Inr~rnotronaiCongr~1~~~/T i11~11noI1~~~ ' ,  Barh.England 
Collliicl Collgresc Secretarial, hlartlrl Confercocc Sun.cci. 22 Preston Slrirr. 
B"gLlun. Sarrex ON1 2HN. England. 

hprl l  21-23: O ~ r m ~ t ~ d ; c ~ l E n ~ , n c t ~ r , n p  SocMr? , t n n ~ ~ a l h l r ~ ~ m g .  NCIV Orleanr. 
Lh. Conlzcl: Dr. Yurvm Rub), Ocparlmcnt of Rtnmcdicul Engioccriog. Cac  
\Verlcrn Rcreire Uni\erri!y. Clcsclnnd. OHJ1106. . April 26-28. 1982 hflrmho,e Pohur lbhs Confermm. Nosd Porlgradualc 
Scllaal, lontercy. CA. By im.imliononly. DoDSerct ulc~rancrrcqulrcd. Can. 
tact: Bill Ltn. Llllan Ind.f,lriel. 960 l~rdurlrixl Rod.  San Cular, CA 9MlU. 

Mnv 2L28: b~ler,~ullonul IEEE/APS S,n~ponsm. Nwonal Rodlo Selencp 
hkefhg undNuclevr E i c r ~ r ~ n ~ v ~ n c l ~ r  Pulrehlecee,mp. Uni\crslt) of Nru Slcv. 
iro, Alhuqucntur. NZI. Contact: Dr. Kendnll K C~5ey, DiXruoodCorp.. 1613 
Unirerrity Blvd.. NE. Albuquerque. Nh187102. 

June 7-8: 1st Southern BlomedimlEngineerin~ Conference, Louisiana Slate 
Untverrily hlrdtrai Cenlrr. Shievepon, LA. ca&ci: Or. S. Snha. Dcpmmcnl 
of Orihnpaedic Sureen, Louisiana Slate Unncrvry Sledsal Ccurcr. PO Box 
33932. Sl!ic\rporl. LA 11130. 

.June 15-17: IEEE MTT-S lnlernolionol Miemw#ve Sympori!am. Hyvtt 
Rcacncy Hotel. Dullar,TX. Contact: J.R.Griffin.T~xarInrfruments, MuilStop 
3432, PO Box405. Lewisville, TX 75067. On June 18 immedlalely aner the con- 
fcrence, there will be a one-day workshop onMedicolApp1;caIionr of Electro- 
mogneiicEnem Conlucl: Dr. GordonShort, BSD MedicalCorp., 4MChipctn 
Way, Salt Lake Cily, UT84108. 

June 28-July 2: 4th Annual Bioelecimmognelics Society Meting, Beverly 
Wilshie HoIel. Beverly Hills. CA. Contact: BEMS, 1 Bank Street. Suite 307, 
Gaithersburg. MD 20878. 

July 20-22' LEEL Anoull Cunfcrrnre on Nbcicor andSporr Had,alron E/ 
jeor. Caci=rs Palace, Ln,Vcglr. NV. Con~act: A. 0;hoa. Jr.,  Dlv. 21U.Cenlcr 
for Rsdmt~on.H~rdcned h1icr~cie:lronicr. Sandm Nation11 Laboratarv. Alhu- ~ ~ 

~ ,. ~ ~~ 

quciquc. Uhl87185. Thli mcrung will Ire iolloucd on July 23 by thc tlolordencd 
Elecrronlrs and Hvd;or~on Tecbnoiog~ Conference horlrd by the Dcfcnrc 
Nuclilr Ages;)'. A Srcrrl sccurit) clnstficallon is required lo allend. Canmcl: 
Director. DNA. Ann. ISSO, Rnrhua Prrkinl, \Vahington DC 20305. . July 25-30 17th Annull Symporium of the lnlernorlanvi hl8rmaote Pohrr 
IrnIi I~tc, Tossn and Counlry Ilotcl. Snn Direo. CA. Conln;!: IMPI. 301 Maplc 
A\<. W,  Towr Suite 520. Vicnnn VA22180. 

Augur1 11-13: 4111 Annual Solelirle Cumrnuncco1,onr Usem Con/eeen~r. Rr. 
ecncy inn. Dcmcr. CO. Conlact: Secllilr Communicntians hlrgzzinr. 3900s. 
Wadruonll Blvd.. Dcnrer. CO 80235. 

September 5-11: World C o n n m  on Medico1 P h w h  ond Biomedieol En. 
gheen'ng, including the 13th Internoliono1 Conference on Medical and Bio- 
logical Enp,neermg and rhc 6th ln,rrnu~lonol Ciderenre on hfed8cai Ph)r;cr. 
Cangrnr Ccntcr, Ilm,buig. Grrn!?ny. Con~yz: SIPBE 82. CangrruOrganlr2. 
lion. PO Bur 302360. D-2WO Hamlrurg 36, Frdcral Republic ofGermany. 

September 6-10: 7th Coilaqui~~m on Microwove Communicolion, Budapest, 
Hungary. Contact: Serelariat of thc7th Microcoil, H-1525. Budopesill4, POB 
15. Hungary. 

September %LO: InternaiionalSy~~p~~i~m~nEie~ir~m~?gnefieCompotibiiity. 
Marriott Hotel. SantaClara. CA.Contact: Dr. Andmw Nalbandian, 20617Dcb- 
blc Lane. Saratoga, CA 95070. 

Scplrmbrr 20-21: 4th Annual Coderenrc of rhr IEEELngmerrln~ ,n Mrd,. 
onrandLoiowSooe,~,  hlnrriolt Hotel. Phil?dclph>a. PA. Contact: Dr.Alfrcd 
R. Potrin, Drpxrtmrn! of H~ornrd~cd En~inrering, 1'0 Ba* 19138, Univerrily of 

September 21F22: 2nd Annu~ldlrrnng u/theB~oriertr~cRrpo,r ondGmb~rh 
Sncier): Oxford. England. Cuntact: Dr. B.F. Siskm. \Vmner Gren Raearch 
Laboratory. Uni\crrity of Kcntucly, Lcliiuglon. KY 10506. 

Scptrmbcr 22-24: 35111 Annual Conferenm on Englneenn~ m Medrcmr and 
Rlalas): Marriolt Holrl. Pl~~lndclpl~iil. PA. Conlnrt: ACEhlB.1IO5 Eas-Wcrl 
! ( i g h ~ ~ ~ .  S~8ilc210, Bclhadil, hlD20814. 
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ndiofrcoucncies in FYSS will rcduce the suown we nccd from ORD to EPA to Close Lab (conli,tuedfromp. 11 

and radiation. madeastrone case for the continued funding ofthe - - 
RFIMW resc;~rch group. Inn memo to Courtney Riordan, lltc act- 
ine nssisu~nl administmtor fur R&D. Bennett ;~r~!ued that her staff 
a t b ~ ~  would need the help of thc health eff~~cr~research team in 
the devclupxrlent ofthc public he;dth guidnnce rlirouglt FY89. Even 
nnceapublic ltmit isiswedin FY85, Bennett wrote, EPA w~llstill 
have to address anumberofimportant issuessuch as mechanisms, 
modulation, chronic exposures and frequency specific effects. (The 
full text of Bennett's memo appears below.) 

; Paradoxically, the announcement that the RFIMW lab is sched- 
uled to be disbanded comes only a few weeks after a peer review 
committee issued a elowine assessment of its work. In its reoort. 
thecomminee wrote: EPA &/MW research is "of high qualit; and 
is highly regarded by peers in the scientific and engineering com- 
munity. The breadth of expertness in the division is impressive." 
They cite "the excellent leadership and scientific competence" of 
the acting head of the lab's division, Dr. Joe Elder. The commit- 
teeS members were Professor Carl Dumey of the University ofUtah 
(chairman), Dr. Elliot Postow of the Naval Medical R&D Com- 
mand and Dr. Don Justesen of the VA Medical Center inKansas 
City, MO. 

One of the oroiects to he terminated when the lab closes is Dr  
Carl ~laclrmaks experiments on theeffects of ELFmodulated fields 
on calcium efRux in the brain. The review committee sinelcd out " 
thlc work as bsing 'of inlmense potential significance in tl~edeler- 
mloation of saferv srandards and tn cstablishinl: a sound scienrific 
basis for such standards!' 

- 
In a telephone interview with the members of the peer review 

panel, all three expressed their disappointment with EPRs decision. 
"We need that kind of research and I will be sony to seeit go:snid 
Dumey. "The wholearea is headed for extinctionunless something 
is done.. .I am alarmed: said Justesen. 

Memorandum from Kathleen M. Bennett, 
Assistant Administrator for Air, Noise, and Radiation, 
to Courtney Riordan, Acting Assistant Administrator 

for Research and Development, 
on Non-ionizimg Radiation Research Needs. 

I am writing to document thc research activities we will need from thc 
OIiice of Research and Devclopmcnt (ORD) lo suppart our regulatory 
program for non-ionizing radiation. 

Over the next few vears fFY84-85) we will be devclooinr euidance to ~ ~ , . . u u  

control tlte r~dtofrcqucncy expasure ofllle public. We will need thc cun- 
tlnued auppon uf thc I~ealth elfrcls rrscxcl~ st~fflo cvalmte nsu rcscorch 
rewltr thrnugh lhc publi: cumnlent 1xri.d. More unpamntly. Ih1: guldatlce 
we are dcvcioping will not address such impanant areas as mechanisms. 
inhomogcncous absorption, modulation, papulation sensitivity, c h m ~ c  low- 
lcvcl expasureand frequency specificeffccts. Research in these arevsneeds 
to begin now so that you can address these issues in a major revision ofthe 
health effects ddacmcnt in suppart of our reevaluation ofthe radiofrequency 
guidance in FY89. 

Wealsu need your assismce in teaching decisions on thenccd for regula- 
lion a frcqqcnciesnotcovercd by me yidvnccwearPnow developing, i.e.. 
for fquencies nbovelWgigahcrtz(GHz) and frequencies below 10kilohertz 
(kHz), especially at M) hertz (Hz), the frequency used for highvoltage pawcr 
transmission. This is a critical area. since thc vend is to hiehcr vansmis- 
siun vulagra and cffectr nre now seen i n  xl~rnals a1 Icvcls very near thurc. 
pmduccd hy p w n t  innimission vnltagl;. \Vc necdan cv;lluation ofeffaU, 
dehntlmn nf unccnsinties, 2nd res23rcI1 10 r~.solvc lh~se uncL.natnllL.s. 

The technological advanccs in the use of the elccmmagnetic spectrum 
are rapid and 1; a great exlent unpredictable. As thc s p & l ~ m  becomes 
cmwdcd, pressures n~aunt 10 rttuvc lo higher and higher frequencies and 
differentapplications. We do not perceive thatthe issuance ofguidance for 

. . 
make regulatury dtclslonsat highcrand lo~er1requen:iesar tarc~.v~luat: 
guid3llsc fur issuanuc in IT89 Thc Ilenltllc~Tccts reamrcll rtaff I$ I l r  tml) 
hource of ruppan xc. I h~v r .  Irduktng.anJ cvalunling rcrunrch rraultr and it>r 
conducting an integrated (intramuml undextrumural) rcsearchprognm to 
resolve i~ponantissucs. 

ERMAC Fades Away 
The charter of the Electromagnetic Radiation Management Ad- 

visory Council (ERMAC) expired on January 9 and the National 
~ e l e c ~ ~ n ~ n u n i c a t i o ~ ~ s  2nd infirmalion ~dntinistmlion (NTIA), 11s 
pilrenl dgency. has made nu move tu renew i l .  NTIA brad Bernard 
Wundsr said that he has no1 vet decided EllhlAC's future. 

The agency did not request any money in its fiscal year 1983 
budeet for the coordination of federal research on the bioloeical - 
effects of non-ionizing ndiation, bringing this work to a stop last 
October 1. Because no other agency has stepped forward to take 
over ERMAC from NTIA, the council may cease to exist. 

Janet Healer, NTIAg program manager for non-ionizing radia- 
tion activities and an ERMAC member since its creation in 1968, 
has been temporarily asstgned to other duties at NTIA. 

ERMACS sister committee, the Frequency Management Ad- 
visory Council (FMAC) will be renewed. Donald Jansky, associate 
administrator of NTIA and FMAC chairman lias resigned to open 
ur, his own consult in^ firm. Janskv served as ERMAC's chairman 
aiits last twomeetings and had trikd to find funds to allow its con- 
tinued operation. a 

The RockviLlestaff ofthe National Institute for Occupational Safe- 
ty and Health (NIOSH) has dispersed. Just before Christmas, ncon- 
gressional ban on moving NIOSH personnel out of the Washington, 
DC, area was revoked: employees were given 30 days to report to 
theirnew offices in Atlanta, GA, or Cincinnati, OH. Most refused 
to be reassigned. The resulting upheaval promises to further delay 
the comnletion of the institute's criteriadocument on radiofreauencv .~~~~~ . d 

and microwave (RFIMW) radiation. 
NIOSH's criteria document development division was slated to 

go tothc institute's laboratories in Cincinnati, OH. Of thethreeex- 
peas on non-ionizing radiation in Rockville, MD, Dave West has 
left to join the National Center for Devices and Radiological Health 
and Drs. Momtaz Wassef and Paul Strudler are believed to be re- 
sisting the move to Ohio. Neither could be reached for comment. 
Wassef had been the nrincioal writer of the document: now that 
responsibility has be& transferred to the Physical  gents Effects 
Branch. which has alwavs been in Cincinnati. 

When lltc movs SV~IS hrst prupxcd IWO S U l M l C I i  ago (see M117V. 
Julv/Aurusr 19811. tltcrc were some 152 emnlovees in Kochv~lle: . , . . . 
by last Christmas only 60 remained-most of these will $tay in 
Wnshinaon. DC. For examole. onlv one of 24 members of the v ,  
criteriadevelopment division'h&decihed to go to Cincinnati. Many 
NIOSH staffers have found new iobs at the center or other narts of 
the Food and Drug ~dminis tnt ion and the Department o i ~ e a l t h  
and Human Services. 

Senior NIOSH officials in Cincinnati are reevaluating plansfor 
the RFIMW criteria document. Thev are weiehine the nossibilitv - - .  
ofchanging course and releasing a much shorter report which could 
serve as rationale for a future RFIMW occunational exnosurestan- 
dard. A trimmed down document could be iompleted by this sum- 
mer. reliable sources said. whereas there was oracticallv no chance 
a con@ete criteria document could be finishkd this y&r with the 
present staff. #3 



EPA M o v e s  F o r w a r d  on RFlMW E x p o s u r e  G u i d a n c e  
The Environmental Protection Agency @PA) has formally an- 

nounced its plan to propose a"guidance" ior general population ex- 
nosure to radiofreauencv/microwave (RFIMW) radiation in 
September. EPA offiiials already have a working number for the 
limit, though they do not plan to reveal it for some time. - .  

~bserver ,  arc confiden;that the nu~tthcr will be somewhere be- 
tween the 501t\V/cnt' stand,trd proposed in New Yorh City and the 
new Ar~tcriuan Nation31 Standards instttute's 1.000 uW/cnt' recont- 

dential neighborhood and 97 uWlcm2 in a tall office building. Ex- 
posures "in the range of 10 to 100 uW/cm' can occur at distances 
up to 0.5 miles from some radar systems and satellite communica- 
tion earth terminals." ~~-~~ -~~~~~~ 

The agency lists five key areas it will consider in establishing 
limits, including: 1) mechanisms of interaction, 2) possible thresh- 
olds of effects, 3) reversibility ofeffects, 4) dependence of effects 
on duration of exposure and 5 )  whether biolog<cal effects adverse- 
ly affect human health. It provides few clues, however, as to what 
Noes of exnosure mav he unsafe. The aeencv does cite Eastern 

~~ ~ ~ ~~ ~ . . 
mended guideline. Specifically, many are betting on 200uW/cm2, European repons of behavioral and nervous system effects at levels 
which Massachusetts has orooosed. below 1 mW/cm2. but then aualifies that this "limited clinical data . . 

When fin:ll, the 'guidance", unlike a standdrd, will only apply to suggeat that these sffccts arc rcversihlc." 
fcderal a~encies  :tnd thctr facilities. As 1111: first nation;~l lintit for As for the kc\ suestion rerardina nuhlis safetv, tlte agency only 

u . . - -. - .  . 
public RFIMW exposure, however, its importance will far exceed states, "It is not known whether the long-term, low-level exposures 
its leeal reach. Last vear. the Federal Communications Commis- received bv the eeneralpouulation canlead to irreversible adverse - . - 
sion (FCC) announced it will use EPA's number in determining health effects, overt cl;&al disease, or  whether adaptation can 
whether proposed broadcast sources seeking licenses pose health occur." 
hazards. (See MWh', March and September 1982.) The guideline EPA is now awaiting comments on the scope and approach the 
will not cover occuoational exwsures oremissions fromc6nsumer guidance should take. The specific questions it wants addressed are 
products which, according to EPA, ca~ t  Ix-moreeasily cuntrollcd- i ia te~ belo\%. ~ o n t m e n u  on ;he advinccd noucc (17 FR57338, Dc- 
through pcrforntance st;~ndards. cen1h.r 23,1982) 3re due by February 22 but O R R  Norkn  1-ktnkn 

l'ltc gruup at the Office of Rdi;ttion Programs (ORP) has fin- ;~dmits that he expects to receive some lare replies. The agency will 
islted a a,urkne draft of the guidance and nlans tn circulate i t  for hold puhlr hcar in~s after lltc release of the proposed ~uidanct .  
inter-agency review this month. The office sent out letters in January 
resuesting that interested federal agencies each appoint a staffer to - - . . 
participate in this preliminary evaluation. 

The agency's Office of Research and Development (ORD) has 
prcparcda diaft criteril document on ~ ~ l ~ ~ ' b i n c t T e ~ t s ,  whiclt 
will suwe as the basis 101th~ guidance. 'The rcnon is scheduled for 
public release in March when it goes to the'scientific Advisory 
Board (SAB) for review. Theagency is now setting up a special panel 
to advise the SAB. Reliable sources say Professor Charles Susskind 
ofthe University of California, Berkeley, will beasked to chairthe 
group. (By law, EPA must also consult the National Council on 
Radiation Protection and Measurement and the National Academy 

- . . - 
Questions Posed by EPA 

Wc specifically rcqucst comment on the following: 
1. What conceptual approach should be used to dcvelop limits for cx- 

posure? Examples of somc possible approaches for establishing exposure 
limits include: 

(a) Threshold for biological effects. 
(3) As low as reasonably uchievublc. 
(c) Limit risk to a level campanblc with fhal for other cnvironmentvl 

pollutants. 
(dl Use of best available or best achievable technology. 
2. What nnec of frcsuencies should be included in the euidancc? 
3. Should different eiidance be develoned for nartiul-boiv and whole- 

ofScicnccs on the guidance.) The publicatton ofthe criteria ducu- body rrlmsurr.? 
men1 is tentatively schrduled lo coincide witlt releas: of tlte agcn- 4.  Sllould the crposurr. limits t:rkc inla account tllu f3:t tbnt thc rctr. of . 
cy's notice of proposed recommendation in Septemher. 

Another support document, an economic impact study by the En- 
vironmental Sciences Division at the Department of Energy's 
Lawrence Livermore National Laboratory in Livermore, CA, 
should be completed by early summer. 

Thecommunications industry has been anxiously awaiting a na- 
tional guideline on RFIMW radiation as proposed broadmt sources 

energy absorption varies with frequency? 
5.  Should limits bc placed on maximum as well as avenge exposure? 
6.  Should limits be placed on instantancoua as well as timc-avcragcd 

specific absorption rates? 
We would appreciate comments on these questions and identification 

of other issues that should be considered in thc development of (his 
guidance. . . 

Inve tnet incrcxsing opposition from crmtm~truty groups. Contrncnl& 
suhrltitred last yctr on FCCjpropouxI WlMW rules reflect indu~try C a n a d i a n  G r o u p  R e c o m m e n d s  Limits f o r  

fears over restricti\,e atate and local standards. VLF Radiation f r o m  VDTs  
EPA field tt~e;~surr.ntents indic~te must antbient radiation lcvels A Can~dlnn :tdvisory group ltas recnnt~ttended cxtcndingradia- 

fall bclow svcn the strictest possible guidclinc. Based on readings tion standards lo include the very low frequencies (VLF) ett~itted 
from 15 cttles, EPA esttmares [Itat 0 ~ x 9 9  percent of the prrpula- by some video diaplay tcrntinals NDTs). In a statement issued in 
tton 1s cxposed to RFIhlW ficlds oiless than I uW/cnt'. The me- Januarv. zcictttiats at the Cantdian Center for 0ccun;ttiundl Health 
dim residential exposure is O.W5 uW/cmZat FM radio and TV fre- 
quencies (up to 806 MHz) and 0.019 uWlcm2 at AM radio fre- 
quencies. These bands are "the principal contributors to the gen- 
eral mdiofrequency environment." Above 806 MHz, exposures are 
estimated to be "much less than 1 uW/cm2 for most of the popula- 
tion."(The agency has asked for comments on what frequencies the 
guidance should cover.) 

For people living near high power transmitters, exposures can 
be "considerably higher"-as high as 5,OM) uW/cmz in localized 
areas-according to EPA. Measured levels near FM broadcast 
antennas reported in the notice go as high as 350 uW/cm2 in a resi- 

and safety (CCOHS) say that although there is noknown link be- 
tween VDT exposure and reported reproductive problems, a can- 
tious approach demands reducing emissions through shielding or  
terminal redesign until present uncertainly is resolved. - 

The center recommends that, on an interim basis, exposures to 
non-ionizing radiation from VDTs be limited to 60 Vlm,. as 
measured 30 cm from the set, for frequencies above 10 H z .  In 
Canada, a 60 V/m limit is llready recommended hv the province 
of Ontariu fur frrqucnciea down lu 300 ML and by the feder;d 
Covemment for freuuenuiesdu\r n to 10 h l H ~ .  No standard ineilltcr 
fhe US or  Canada now covers the 10-300 Mz band, though the 
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American Conference of Governmental Industrial Hygienists 
(ACCIH) has proposed limiting exposures to 614 V/m b&ecn 10 
kHz and 3 MHz. The new American Nauonal Standards lnslitutc 
(ANSI) standard does not recommend safety levels for frequencies : below 300 kHz. 

In considering possible causes for eight clustes of miscarriages 
and birth defects reported among VDT Operators (see MWN, 
Julv/Aumst 1982). CCOHS scientists contend that "the weieht of . . . - 
the scientific evidence is against ionizing radiation" bccaure most 
VDT survcvs show -nealieiblc" X-mv emissions. Instead. lhev are 
looking to-the pnlse-mii~lated VLF fields produced by GDT 
flvback transformers. 

' Although the presence of VLF fields is widely acknowledged, 
most experts do not believe thev are bioloeicallv active. CCOHS - .  
is focusing atlention on the pulsed nature ofthese emiss~ons kcausl: 
"pulse-modulated fields could be biolueically more harmful illan 
[;nmodulated] fields." This is the first expianation, other than 
chance, for the clusters. 

Thecentcis Dr. Krlrel Marhacautions drat reswchonthe specific 
fields associated with VDTs must still be done. Nevenlieless, he 
says t l~e results of erperimunts with related pulsed fields prov~de 
a I ~ ~ S I S  for concern. Czech researcher D r  Hana Pafkova. for en- 
ample, exposedpregnant mice for 17 daystoa pulsed 300 Hz lield 
wit11 a peak value of 28.500 V/m and a pulse width of 10 micro- 
seconds and found -an unfavorable elfect" on embryonic develop- 
ment. (Published inPraco,r~iLekarsr~i, (Occ1t1~arionulM~~rl~cr,te) 
32. 334. 1980. written in Czuch with an Enelisli abstmct.1 - 

In a telephone interview with Microwve News, Marha pointed 
out that the time-averaged field used by Patkova was actually about 
85.5 Vlm, a level he called'not very high." He stressed thnt no one 
h o w s  whether there is a radiation problem, but added, "ifsome- 
thing is going on, these fields could be responsible." 

The center's recommendation to limit these exwsures drew sham 
criticism from the Canadian Business Equipment Manufacturers 
Association inToronto. In atelex sent Januarv 10. the association's 
general manager Jim Flood warned the ce&r that its statement 
would onlv create needless concern amone VDT users and asked 
that it be withheld. According to Flood, "&e center has proposed 
solutions to ornblems that don't exist: there is no evidence indimtine 
VLF radiaion is a hazard." 

" 

CCOHS scientists sav onlv research. raneine from mathemat- , . . u -  

ical modeling to animal testing, will resolve the radiation issue and 
urge that this work bestaned. Noting that epidemiological studies 
are either underway or planned, they warn that there are too many 
confoundine factors in this woe of research to orovide anv clear- - . . 
cut answers. 

Marha has ure~ared a short oaoer. Ilie State ofKnowled~e Con- . . . .  . - 
ctJrning Rtrdiatiori.~ Froiunr V!tl~,o Display 2nnir1als. which review 
tlic tvuesofemissions frum VDTs. CCOHS IS located at 250Main 
~ t r e i i ~ a s t ,  Hamilton, Ontario, L8N 1H6, Canada. &I 

NBS Designs New Meter to Measure 
E- and H-Fields Simultaneously in Near Field 

Researchers at the National Bureau of Standards (NBS) have 
shown the theoretical feasibilitv of building a meter that can measure 
electric and magnetic fields simultaneously in the n w  field. 
~reliminary exp&iments, rnn at 1CQ MHz, indicate that the theory 
is correct. NBS' Dr. Moto Kanda said thnt a fully designed meter . 
should be available within two years. 

A sensor capableof measuring both electric and magnetic fields 
at a eiveu ooint would reoresent a sieuificant hreakthroueh-with 
wid&& applications & the biolo&d effects and radiof;equency 
interference communities. At nresent. there is no ouickand reliable 
way of characterizing the components oflow frequency (below 300 

4 

- 
MHz) electromaanetic fields. which have extensive near fields. 

speaking from-their laboratory at NBS' Electromagnetic Fields 
Division in Boulder, CO, Moto Kanda and Frank Ries said that, 
in the months ahead, they plan to design an isotropic antenna, to 
establish a flat frequency reswnse for broadband measurements and . - 
to develop a fiber optic linkso that the new sensor would not per- 
turb the field. 

Once the research and development is completed, NBS will dis- 
close the meter's design to encourage the private sector to manu- 
facture and market it. Kanda and Ries said that a number of com- 
panies have already expressed interest in the new meter. 

Kanda is scheduled to describe the theoretical basis for the sen- 
~~~ ~ ~ ~~~~ - - ~ ~  

sor in a paper to be presented at the Electromagnetic Conrpatibiliry 
Syrr~posiurn to he held in Zurich, Switzerland, in early March.#$ 

Wertheimer Extends Cancer Study to Adults 
Dr. Nancv Wertheimer and Ed Leeoer have extended their 1979 

work on chiidhwd cancer and W Hz ifelds to adults: they have iden- 
tified a%iEhlv sienilicanr association between the incidence ofadult - .  
cancer and alternating magnetic fields (AMPS), though it was "con- 
siderablv weaker" than the associationobserved for children. Thev 
contendthat prolonged exposure to AMFs may promote the de- 
veloument of cancer. 

W h e  admitting that epidemiologically derived results can always 
turn out to be artifactual. the Colorado researchers a rme that the - 
i~ssocintion between cancer and the presence of high current elcc- 
tricnl dijtribution lines mnv be a causal link because: -11) a dose- . . 
relat~otisltip was observed; (2) two different control procedures 
vlclded essentiallv similnr results: 131 the strcneth of the assucia- . . .  
iions observed in different age, urbanicity a id  socioeconomic 
groups was consistent with a causal interpretation; (4) adistinct pat- 
tern of latency between first exposure to,the [high current config- 
urntionsl and cancer diagnosis was seen. which is consistent with 
a l ~ ~ p o d i ~ s i s o l c m c c r ~ ~ m o t i o n  p r d u c i  by [exposure to AMFsl: 

Wcnhuimerand L e e p ~ ~  mainwin 0131 the stroneur association w~th 
children relative to ad;lts m3y not lndlcalu tha;children arc more 
susceptible to thu ulTects of AMFs-rathcr 111i1t ;tnv increase in 
cance~rates would show up more c l w l y  in a popula~on with a low 
incidence of cancer such as children. 

In recent months, there have been three other reports connect- 
ing extremely low frequency (ELF) radiation to cancer. Studies from 
Washington state and California have found indications that work- 
ers exposed to electromagnetic fields have a greater risk of devel- 
oping leukemia (seeMWN, July/August and December 1982). And 
a Swedish team found support for Wertheimer and Leepeis 1979 
results among ~tockholm>esidents expasedt650 Hz fields (see 
MWN, November 1982). 

"Adult Cancer Related to Electrical y i r e s  Near the Home" ap- 
pears in the lirteniatiorral Journal ofEpidemiology, 11, 345,1982. 
Wertlieimer is with the Department of Preventative Medicine and 
Community Health at the University of Colorado Medical Eenter 
in Denver. 81k 

1 1 7  Settles Engell Suit 
Attorneys for ITT and Robert Engell agreed to an out of court 

settlement on December 23. Engell lmd filed aM.5  million claim 
alleging that he had developed pancreatic cancer due to radiation 
exposure from tactical air navigation (TACAN) equipment manu- 
factured by I n .  None of the attorneys involved would divulgdthe 
amount ofthe settlement, though one source did remark that more 
than nuisance money is involved. 

M a x  Moller and Michael Young, two of Engell's attorneys at the 
New York City law firm of Kreindler & Kreindler, said that they 
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sion has issued n catalog ofcommercial, industrial nnd military HE VHF 
and UHFnntennas. For ncopy, writetoHy-Gain, CIM Department. 8601 
NE Highway Six. Lincoln, NE 68505.. . . Ncxlyear, yourcor radio might 
belt out the top40 in stcreo. Delco Electmnics, adivisionofGencra1 Motors 
and the largest US maker ofcar radios, has decided to use Motorola's system 
for AM s l e w  radio. This is a major break in the SWndaffamong three non- 
compatible systcms hoping to win markct acceptance. Harris Corp. and 
Magnavox are thc larcn in this mund. 

Compatibility & Interferencf.. .The FCC has closed itsbooks ona notice 
of inquiry, adopted in December 1975, to investigate possible interference 
from soark-tvw ienitions to communication svstems. In a memorandum. . .. 
uplnlun 2nd i lnlcr rulc;~scd J~nuary 4, the cunlnll.slon ctates lll~t thcru i5 
liltlujurt~tiu~l!on h,r pumulng the mlttcr becausethc !ncidr.ocr.ofKFI from 
sp~rk- t !~ .  lgnluons IS dmrcaiing iuld will probably cunti~>ur. to do so 

. Video gomes, on Lc other hand, are analher story. In mid-December, the 
AP festuredastory about RPIcomplaints ata firecompany in Milford. DE. 
Twovidca games had to bc removed from thc firehouse because they were 
interfering with land mobile units in the firc(ruckandconfounding the tmns- 
mission of alens to the firemen's homes. The video eamc RFl oroblcm mav - 
get worse after Christmas, according to an FCC staffer quoted by the AP, 
when all those gamcs come out from under the trees.. . .The Army Avia- 
tion R&D Command and NBS are planning a five-year effort to improve 
the army's EMC mcasorenrcnt program for helicopten, liglrraircrofl and 
remote-piloted vehicles. The EMC program will include an assessment of 
shielding matcrids and mililarv sfandords461 and462. as well as astudv 
ofthe fisibility ofeswblishin&govcmment high-field-strength EMC test 
facility and n smdy of impmved methods for elcclmmgnctic pulse testing 
.... The FAA has signed a contract with the Dcpsrtment of Electrical 
Engineering at Ohio University in Athens to mwure  radialdemission from 
ISM equipment at an open field test site and at the actual location where 
the ISMcquipmcntis opmlcd. TheFAA wmts fieldsrrengd! mwuremcnts 
in the airover LhcISM devices ata minimumofthreedifferent dtitudes abovc 
the test site. ... The Energy and Environment Division of the Lawrence 
Berkeley Laboratory at the University of California has issucd the Pro- 
cecdings of llre tiglrring-Elecrromogneric Compotibili~ ConjErence, held 
at the lablast March 18-19. A limited number of copies of the icpart (No. 
LBL-15199) are available fmm Dr. Rudy Verderber, Lighting Systems 
Reswch Gmup, LBL, Berkeley, CA 94720. Afterwards, it will be available 
from the National Technical Information Service, Springfield, VA 22161. 

EMP.. .Concern overthepssible impact ofelectmmagnctic pulsc (EMP) 
radiation on communications and energy systems continues to grow. While 
DO0 has budgeted n major effortto protect vifal military communication 
links fmm EMPdamptioas, EdwardTcller is worried abautthc EMP threat 
to industry. Writing in the October issue of tltc IEEE Specrrm, Teller 
speculates that in the event of heavy EMP radiation"it would be cmier to 
enumerate the apparvms thnt would continue to function than the appuraNs 
that would stop." Tcllcr calls far the declsssification of essential DOD 
documents because, unless p-utions an: wkcn, %c civilian economy faces 
the prospects of grinding to a hdt in a nuclcor encounter." With respect to 
theeffectsofEMPoneleclricpowcr systems, anumber ofstudies aredrwly 
underway: the Zaininger Engineering Co. is characterizing EMP coupling 
and interactions for theOakRidee National Lnbontorv (Zaininecrhas sub- 
contracted r e s e a r c h o n ~ ~ ~ c f f ; c t s o n  three phase c i k u k t o  thg~il iewwd 
Corp. andon magnetoltydmdynnmic-EMP surges on long uansmission lines 
to the Mission Rcscarch Corp.) The Boeing Co. is looking at the cffccts of 
EMP on power system complnents for the Defense Nuclw Agency (DNA); 
DNA isalso sponsoring thedevelopment of an advanced arrestor for EMP 
from surface nuclear bunts at ~ e i e r a l  Electric. The Nuclear Regulatory 
Commission has contracted with Sandia National Laboratow far a mnior 
sNdy of the effects of EMP on nuclear power plant safely systems; other 
related studies are planned. (Preliminary resulls from Sandia indicate that 
safety systems should not bedamaged.) Most xcenilx UninianCnrbide, which 
runs Onk Ridge for DOE, has issued a RfP (No. 19-4456) for an assess- 
ment ofthe cffeclsaf EMPon utility electric powcrsyslems and far recom- 
mendations on how they canbepratected.. . .Much ofthepublic awareness 
of EMP is attributable to articles bv William Bmad in Science and Janet 

ofelectromagnetic fields (in thc frequency range 10'-10'Hz) fmmnuclear 
EMPwiththose from lightningappears in the NovcmberissueaftheIEEE 
Tmnsocrions on Electroniagneric Co,t>paribiliry. 

Government.. . BNCC E. Fcin has been vppointcd general counscl at the 
FCC. Fcin comes lo the commission fmm the Deparuncnt of Justice . . . . 
FDA has renewed the charter of its Technical Electronic Product Radiation 
Safety Standards Committee (TEPRSSC) for two more yenrs. The dale of 
the committee's next meeting h a  not been announced. 

International.. .The Industrial Injuries Advisory Council in London, UK, 
is reviewingaccupntional risks associated with exposure toeleclromagnctic 
fields, including ionizing and non-ionizing radiation. For more informa- 
tion contact the council at Friars House, 157-168 Blackfriars Road, Lon- 
don SEI 8EU.. . .Visiting Chinese scientist Zbi-Yuan Shen repons thatthe 
~zirdNn~ionolSyrt'posium orr Micro8t~avePo>verAppiicario,ls will be hcld 
in China later this vcar: the cxactduleund olaceof the eonfercnce have vet 
to be decided. Wiih respect to medical a~plications, he said that neeies 
nre being used us antcanas to tmsmil microwaves in acupuncture frpalmcnts 
in Chinese hospitals. The necdles transmit 1 GHz radiation.. . . Howard 
Bnssen and John Manahan of the National Center far Devices and Rndio- 
logical Health IcR for thc Soviet Union in mid-January as part ofthe joint 
US-USSR research proftram on non-ionizing radiation (see MIVN. 
JulylAugusl1982). ~ k s e n w i l l  be checking dosimetry a t ~ r .  ~ i k h a e l  Shan- 
dalaS lab in Kiev, while Monahan will review the cxperimcnt's behavioral 
protocols. Afterwards. Manahan will visit other labs in Moscow and 
Leningrad. 

?lensurcntmt.. . NOS lus lrsued illrci. nssr puhlir:itionr: (I) a nsw edt- 
tlc,n of its c3r~log. Cliiil~nuio,$ onJ Krlu,e<i Mcororr~~~~inr  Sc~nrr.~.~ oftbe 
N~r~ir.ncrlU~~rc~nu ~of9m~innl.1 (SP?St1-l9821, ahi;l! incluJes 3 sixcia1 an- 
wndix l is l in~ contacts and oriccs for each service. It is avvilnblc for $6.00 
prepaid fmmthe ~uperintebdent of Documents, US Government Printing 
Office, Washington, DC2M02. StockNo. 003-W3-02446-5. Theappen- 
din is updated every six months free of charge; (2) Mermlogyfor Eiecrro- 
nmgnelic Tectn01ogy;A Bibliogmplry ofNBSP~~b1ic~tiom (NBSIR 82-1677). 
This volume, which covers papers and rep*  published by the bureau's 
Elcctromvgnetic Technology Division staff bctwccn 1970 and 1981 on 
microwave circuits and oulsed electromumetic ohcnomena amone manv 
other subiects. can be ourchased for ~ 9 . k .  oremid. from the &tion;l , . .  . ~ ~ ~ ~~~ 

Tecllni:al lnionnai~on Scn ice (NI'IS,. Sprmglield. VA 22161 0rdr.i No. 
PB 83-111658; (3)  Bii,li~~gr.rpl~~ u/rl,r. .VUS E/rcrroa~o~,~~.r~c ficirlc Dilr- 
rro,i P~tbknrno,,s (NRSIR 82-16731 lirn thc di\ !lion's 1980-81 icplits on 
measurement mcthods and standards ns well us antenna systems and RFI. 
Available fmm NTIS for $6.00. Order No. PB 83-119776.. . .A sessionat 
thc1983 Mearurenrenr Science Confirertcehcld in Palo Alto, CA, January 
20-21, fwturedUlreepaperson aulomated testing techniques for microwave 
teclmolo~. Ngie Lance ofTRW Systems in Redondo Beach. CA, organj,d 
the session and presented one af the papers; thc otllcr two were by Mikc 
Cuevas and John FitzPutrick, who bath work at Hewlcn-Packard. Far more 
information, contact Lance at (215) 535-5167.. . 

Medical Applications . . . A hypenliermia unit manufactured by BSD 
Medical Com. of Snlt Lakc Citv. UT. failed to receive orcmarkelaooravvl . . 
(PhlA) from lhc FDA 21 .i Dc:cmhcr 8-9 Radn,logis Dr., i:cs 1'~ni.l ~nxul- 
in2 in Ko;kr ilk, h l D  Anevaluation by atfir~:ils :at FDAi Nalinnal Centcr 
ior D<\ lcua and Kadiu!.,:!;al ile>lth rrco~nmsndcd 3pp1~~31 fw ~ U U C L I I U L . ~  
treatment unit with respect to aafcty and engineering, but Illere were some 
doubts abaul the machinds efficacy due to insufficient statistical controls 
in the submiltcd clinical data. BSD prcsentcd results from trcatmcnts with 
radiation and ltyperthermia but not with radiation alone. Dr. J. William 
Dirksen. director of research and reeulatorv affairs at BSDtoldMicro>t~at~e ~ ~ .. , ~~ ~~~ 

. N ~ ~ ~ ~ ~ s  llral thc cl l!~~p~ny w a  ill thr. process ofgcncratingthc nu~.u,a:iry d m  
~1~111 lint rl!ccomp~~y \$nllld r~iuhnl~t  OIL. PhlAap[rlir'dlion ikc;lr!\ Fcbm3~.  
In 1981, llenry \iudlcal lilr.~.lranLs'hlagnctruJu unll also fntlu4 to clear 
PMA (act MWN, May 1981). To date no hyperthcrmia device can be mar- 
keted t o t m  cancer.. . .At the snme meeting, there wnsdkussion,.initiated 
by tllcNational Electrical Manufacarem Association (NEMA), on the pos- 
sibilitv ofclwneine rile chsiication of NMR i m e e n  fromClassm to Clvrs 

& ~~- 

I i l r  11, wlll;h do nut rcrlulrc PhlA. Thc pmul cxprcared 11, lntcrest in 
rc~l:,\.;~tiiaion, but alvtbi.d tho1 it a a s  up to NEhl.4 to take fortlnl action 
by l i lutg~peti t l~n.  In an i n l ~ ~ ~ i e n ,  h'EhlAiRub~.rt hlcCunesnidthc gmup 
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was in the process of polling i a  member companies on the merits of such 
an action.. . .TheNational Cancer Institute (NCI) hassct upn new commit- 
tee. the Conccr Theraoculics Proeram Proicct Review Committee to ad- . -~ ~~~~ u 

vlsc NCI aaffon "llle ,merit rcvlen ofapplicalionr requdsl!ng $uppun far 
cllnral and lhbuntury progrJm pruluct propords.". . . lnU~e I~tcat tssuenf 
ttrlo~tnurl~fl~~~e/ec~"rir~ (Vulumc I .  Nutnher?, 1982). Drs Stuphcn Slnilll 

i and Jasc Fcola of tlle University of Kentucky College of Medicine report 
an experiments designed lo see whether thc pulsed magnetic fields used to 
heal nonunion fractures affected the course of mnlignnnt tumor develop 
ment. Thev used a oulse senentor made bv ElecUo-Bidow (which also . u -. . 
supparted the research) that emits a 5 millisecondvainof 29 pulses, repeat- 
ing at I5 Hz, inducing opevk magnetic ficld of about20gauss-an average 
ficld of 2-3 gauss. They found the magnetic ficld had: (I) littlceffect onsur- 
viva], thoughthere wnr a slight trend towards reduced survival; (2) asquite 

., rcmnrknb1e"effecton internal organs; and (3) a genenl lrend4owardsthe 
inhibition of the tumor and supp&ssion of mcti&stasisf As theauthors thcm- 
selves note, the results present "an interesting picture, not altagethercasy 
lo l:nterpret.". . .In the same issue of the J~~tn~~?IofDiocIcc~riciryDr. Robert 
Beckei, who reccnfly retired fmm t t ~ c  Upstate Medical Center in Symcusc. 
NY, presents a review of "Electrical Control Systems and Regenerative 
Growth.". ..A group fmm Aberdccn, Scatlnnd has used NMR to cxvminc 
six patients in the first trimester of pregnancy, prior to termination. They 
r ep r t  in the January 118 Lorrcer that thc "fetal dclail displayed by NMR is 
greater than lhat sccn by ultrusound" and thnt thcrc appear lo be "no short 
or medium term side-effects." Thcv caution. however. that "tf~cre is in- 
5ullicienr i n fu rn~a t !~~  frun~;lsirn~l uurk :.lK)~tt [NhlR rrl~1ging;I muwfcn- 
~c~ly~o~dr~c~lellr~~rcofNhlRinl~ur~~~nprugn:~ncy;~ltl~isti~~r". . 0llti.r 
went NMK slu:l~\ include a dcacripli81n nf NMR t11r-p!n1: 1 Han~nxnrru~It 
Hospital inLandoninlhcNovember issucofRnrliogmplty, andaNMR S p r -  
noscopy ofLivin~CeUs"by R.G. ShulmvnofYale Univcrsiw inthelanualy . ~ 

Scien1ilicAme"c~r~. . . .IBM Instruments has v e n d  to helbadvancc NMR 
imaging with gnnts of $1.9 million l o ~ a r v a r d ~ e d i c a l  ~Ehoal's Brighnm 
and Women's Hospital and $1.5 million to MITS Nalionvl Magnet Lab.. . . 
Clini-Them Corp. of Dallas, TX, will do R&D on cancer treatment for 
Hyperthemin Assaciatcs of Nashville. TN, under a W0 ,WO contrdcl. . . .Dr. Margaret Patterson has dcvclopcd n "black box" that sends weak 
electrical signals into tllc brain to help addicts kick lhc hnbil. Her NeumElec- 
tric Therapy works for dmgs, alcohol and cigarettes. In a detailed article 
in theianunrv Otnni. Kathleen McAuliffe describes the box and Patterson's 
rr.n~arl;able succus, ralc lnturc*tingly. I'attersun fuund that diffuiunt frc- 
qucnc~us heljxdd~licreea nddicuunr: 75-3W Hz fo~t13~olic1snd re&u\cs. 
layer frequenu~c~ far h~rb~tu.~tcs~nJappmntntalcly2,000Hz for cwamc 
and amphetamines. Pvltenon claims lf~at hertrentmcnt does not cause any 
compensating "electmnic addiction." 

Ovens.. . A total of 4.07 million micmwave ovens were shipped in 1982, 
dawn 7.9 percent from 1981, thc record year for ttlc industry. Despite the 
decline, sales have nearly doubled during the lost five years. The Associa- 
tion of Home Appliance Manufacturers (AHAM), which compiles these 
statistics, belicves that the future will be msy: it p in ts  out lhnt only one 
in four homes now has a micmwave oven.. . .DOE hasdecidedlhatenerev -. 
efficiency standnrds foravens, ranges andclothes dryennrenotwonh set- 
ting. In a final mle published in the December 22 FedemlRegisrer (47 FR 
57198). the agency finds that such standards "would not result in a significant 
conservationofenergy and would not beeconomidly jurtified.WhenDOE 
first proposed a "no standard" approach, some congressmen voiced their 
displwure (see MIVN, June 1982). This time, Congress wos in recess for 
the Christmas holidays and the rulc passed relatively unnoticed.. . .Rub- 
bermaid has introduced a line of microwave cookware made of a new ~~~ ~~ 

~ u ~ . ! t ~ r ~ ~ l  11 c:%lls -hlixtl."'l'l!c c n m p q  ciain)$ the products arc -vinw~ll) 
~ut~l ,r~nl~lrle iwd UUII'I ~ 1 ~ 1 ,  even uith dr:t,tlc tr.mp+rJlurr. chango front 
Irceur lu intlcrow~vr oven I,) J ISIIUUIIC~. \IIIL.R it is button> rack SJ~L.." 
. . :Magic Chef plans lo introduce a new linc of microwave ovens at the 
end of January 

Powcr Lines.. .The Minncmta Environmental Quality B o d  (MEQB) hns 
concluded that lllc stale's construction permit for the Cwperative Power 
Associalion-United Powcr Association 8W kV DC pawer line is adequate 
to oralecl oublic ltcvltll and slrfelv without modification. In i(s December ~ 

21 ~ l i n g ,  l l rbu~r~l~lldordur contisurd ~ ~ ~ u n ~ t u ~ n g o f d a e l e c t r i d c n v ~ r o n -  
tnr.nt amund l l ~  linc. I!uwcver. ;and ;,\!.cd thc Minncadln Di.pamtnl of 

Health to invcstigotc thc patentin1 intcrferencc hazards of n line convcrtcr 
station topuccmAcrs. Thc board decisionon the line running fromaNorth 
Dakotacad field lo MinnenpolislSt. Poul, MN, fallows the recommenda- 
tions of its scientific adviaorv oanel. The oanel states in its r cwn  thnt "no ~- ~ ~ , . 
adlitiunnl slanj3dr arc itcudcd for nfcaper~lionofthi:line,~rough~Ialro 
sjys that r~~olultcm ofpu\\er lin~. hcalth elkctr issuca ‘will dc6nialy re- 
quire uell dcfincd And replicated cpidcmlolngisd studies," uhlch in turn 
'quiremore reswchonair ionconccntmtions. Thc advisorsconcludcthat 
"the likelihood of long-term biological effecfs fmm the air ions generated 
by the line is considered to bc low. Howcver, we have virtually no direct 
infomtion fromany long-term studies of airioneffects. (See M W  Oe- 
tober and December 1982.) MEQB also reviewed a doiry cattlc study by 
researchers at the University of Minnesota and repom 0x1 the state's pm- 
g m  m o n i m ~ g  thceleclricalcnvimnment amundthelines. Forinformation 
on the nvnilability of thcrcporls, contact George Durfee, Manager, Powcr 
Plant Siting Pmgnm, MEQB, 15 Capitol SquareBuilding, 550Ccdar Street, 
St. Paul, MN 55101. 

Satellite Communications.. .The draft envimnmental impact statement 
(EIS) for Tcleport, a satcllitecommuniulioas complex planned for Stnten 
Island, NY, was released by the New York City Devclopmenl Corp. and 
the Part Authority (PA) ofNY and NJ onJanuary 3. The facility would in- 
cludc 17 satellite antennas and eventually employ over 7.WO people. Ac- 
cordine lothednfl. ndiation levels n e ~  Telemrtan: notcxoecledtocxceed 
3 uW/rm-uell k low 1hr.50 u\V/crn:linitpr~pored ~s~populationstan- 
dard for New Yark Ctty. Sun~maly information in Ole EIS indicates 
safcgudrds in the prujcxti d~.sipn and openuon would includecontinunus 
ndiation monitoring and on alarm system, with nn automatic cut-off, acti- 
vatedifradiotion levels excced50 uWlcmi The facility wouldbesumunded 
by some formofwall to shield its antennas from cxternal interference and 
to reduce RFIMW levels outside the site. Dr. Paul Bier of the Defense 
Nuclear Agency reviewed the biwffecLs literature for the statement, which 
concludes that "no hvwrdous conditions have been identified at thcpawcr 
density levels (maximum 3 uW/cma) and radio frequencies (4 to 14 GHz) 
proposed for use" at Tclcport. (Dewils me presented in a technical support 
document, 7l8e EleponElecIronlagneIicEnergy Slt~dy. 1982, by Ammann 
&Whimcy, which was not yet avdable in law January.) Both Telepart, spon- 
sored by the PA and Mcrrill Lynch, and an all-affice development planare 
considered in the EIS. A hearine on the nrolect before the NYC Dcoart- . . 
xnr.nt of Envrrunnlcntal Pratcclion and thc NYC Planning Commlsslon is 
rcltdulcd forFebrualy? (Sue AlJMV, Junel98?.). . . RCA Amencombm- 
quest to build a satcom station in the Indianola-Kingston area, near Seat- 
tle, WA, wasdcnicdby theKitsapCounly Board ofCommissioners forthe 
second t imconlnnuaj  24. ~ a & ~ a n ~  plins to site thc facility on thccoun- 
tyb Eninbridge Island and latcr in a forest near Kingston hnvc met slmng 
communiw oowsition. Commeutine on the ruline. Americom swkesman , .. -. 
lolls Wllliantsun ratd thecompany "uill not llursue h a  Kitmpprupusd at 
thr. przlcnt tinlc," lhnugh -we still plan tu .Inn serving the Scnttlu area in 
19113, from one locatton or~notl ler" The hoard rsfujed RCAbapplicat~on 
last year but wns asked to consider it again alicr ttlc company filed suit in 
state coun (sec MWN. December 1982). . . .A state superior court judgc 
for nwbv  Kine CounN. WA. denied acilizen's emuod t ion  to b l d c a m -  . .. . - . .  
plsr~onofA1~sconl'rs~tcun~~t~tionon V&shonIsl;md. hlenlbersofVarhon 
fur Qu~ltly Envlmnmcntarr. lthely toappwl lilt Janualyduc~a~untoahighur 
coun (scu MIVN. Dccrmber 1982) . Tile UN Gencnl Asscmhly h3s ap- 
proved a resolution barring direct satellite lranamissions ncmss national 
banlers withorrt the receiving colrntryS consent. The December 10 volc 
followcd the endorsement of lhc measure by a UN special paliticakcom- 
mittec in November. . . . Z7te SoreNile Communicarionr Marker in Western 
Eurooe. a 383-oaee renbrt fmm Fmst &Sullivan. includes estimates for -~ , . ~ . - ~ r - ~ ~  ~ ... 
various sectors afthis market totalling over $8.5 billion by 1992. Repart 
No. E5M costs $1.6W and is avdablc fmm the company nt 106 Fullon SIR&. 
New Yark, NY 1W38, (212) 233-1080. 
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The Environmental Protection Agency (EPA) has revised its draft re- 
port on the biological effects of radiofrequency and microwave (RFIMW) 
radiation and now states that significant effects occur at a specific absorp- 
tion rate (SARI of about 1 W/Kg. The report being prepared by EPA's 
Office of Research and Development (ORD), under the direction of Dr. 
Joe Elder, will f o m  the basis of the first national exposure limits for the 
general population. EPA's limits are known as the RFIMW "guidance." 

The 1 WIKg SAR is four times lower than the threshold level cited in 
the 1982 ~ m e h c a n  National Standards Institute (ANSI) safety guidelines, 
which apply to both occupational and public exposures. ANSI used a 

EPA is surveying FM stations to assess the econofnic 
impact of its grridance. See p.3. 

safety factor of ten to arrive at its exposure limit of 1 mW/cmz at body 
resonant frequencies of 30-300 MHz, based on an SAR of 0.4 WIKg. 
EPA has not yet indicated what kind of a safety margin it will use for its 
RFIMW guidance. 

At a Januaty meeting to review the new ORD dnft, David Janes, who 
heads the group preparing the guidance at the Office of Radiation Pm- 
grams (OW), told Microwave News that the revisions have not 
significantly changed the report's conclusions and will not affect the 
numbers in the draft guidance. It is rumored that the agency will propose 
a 1W uW/cmZ limit at certain frequencies, though no details have yet been 
made public. (contintred on p.2) 

Congressional Pressure in 
Radar Accident Investiigatr'on 
The Secretary of the Air Force has joined the investigation into the 

radiation accident at Clear Aii Force Station in Alaska. The Air Force's 
Office of Environment and Safety and its Surgeon General will review the 
ongoing investigation and report back to the Secretary. 

The growing interest in the September 14 accident in which six workers 
were over-exposed to radar radiation follows a call for a new investiga- 
tion by Alaska Congressman Don Young. In a January 14 letter to Aii 
Force Secretary Verne On, Young asked for a new survey of the workers' 
radiation exposure by a "neutral paty at the earliest possible date" and a 
"full scale investigation of the internal safety practices and procedures at 
Clear Aii Force Station." Young, a Republican who is Alaska's only 
congressman. asked On to look into the accident oersonallv. 

- 

Microivnve News invites contributions to From the 
Field, our monthly column featuring news and opin- 
ions fmm the RFIMW communihr I enrrv from 

- -  I 
gross misunderstanding qf radar radiation at Clear &d that there were 
extensive delays in providing them with expert medical attention. In 
addition, they have questioned the reliability and accuracy of the Air 

' 6e  six workers, all civilian technicians. have charged tha; there was a 

. ~ - ......- ~~~~ --.,. ..-... 
readers are also welcome. I Force's September 22 accident simulation (see MWN, November 1983). 

I (continued on p.2) 



Radar Accident (continued from P.IJ 

Young's Letter 
In his letter to On; Congressman Young wmte: "I am 

convinced that the Air Force and the civilian contractor have 
not cooperated in good faith with the affected employees." 
He added that some of the test equipment used in the acci- 
dent simulation run by the Air Force and FELEC Services 
was "defective, improperly calibrated and improperly em- 
ployed by operating personnel. " 

Young pressed Orr for a new simulation of the accident 
"in order to reestablish employee trust in their government 
and its agencies." 

Captain Johnny Whitaker, an Aiu Force spokesman, told 
Microwave News that no new simulation of the accident 
was planned. He said that there is no deadline for the con- 
tinuing investigation. "It will take whatever time is neces- 
sary," he said. 

Alaska Senators Ted Stevens and Frank Murkowski, both 
Republicans, have endorsed Young's effortshut, for the 
moment, are letting him take the lead in applying pressure 
on the Air Force. 

In an interview, an aide to Senator Stevens said that the 
senator was pleased with the way Congressman Young was 
pursuing his inquiry. Earlier. Stevens had announced that he 
was satisfied with the Aiu Force's investigation. 

Senator Murkowski has expressed concern over the med- 
ical attention the workers had received. In a December 5 
letter to General James Hartinger, the commander-in-chief 
of the Noah American Air Defense (NORAD) Space Com- 
mand in Colorado, Murkowski wrote: "I am particularly 
concerned about those who feel that they have not received 
adequate attention almost three months after the accident." 
He went on to ask "why there are still so many unanswered 
questions from the workers at this late date." 

Before the Air Force Secretary became involved, the in- 
vestigation into the accident was being handled by the Aii 
Force Inspection and Safety Center at Norton Air Force 
Base, CA. The center is under the aegis of the Aim Force's 
Inspector General. 

Clear Air Force Station is operated for the Aiu Force by 
FELEC Services Inc., a subsidiary of I n .  

Mishap Report 
At the end of December, the safety center released a 

"mishap report" on the Clear incident. The report states 
that it "appears" that the workers were exposed to radiation 
for eight minutes. This has been contested by the workers, 
who believe the exposure was longer -perhaps as long as 
17 minutes. 

The report also details the approximate levels of exposure 
experienced by the six men while they were performing 
putine maintenance on one of the Ballistic Missile Early 
Warning System @MEWS) radars. According to the Air 
Force report, the workers' exposures ranged fium a maxi- 
mum of 105 mW/c& for Karl Kepler to 12-19 rnW/cd for 
Richard Eldridge and John Jessup. 'Itvo of the men, Ronald 
Foster and Edward Forsling, were exposed to 45-55 
mW/cm2 and one, William Emmons, to 90 mW/c&. Tko 

electricans who were at the base of the radar when the 
power was turned on were exposed to less than 25 uW/cm2. 

One of the workers expressed doubts about the relative 
intensities of the exposures. In an interview, Eldridge dis- 
puted the Air Force's contention that he and Jessup received 
a fraction of Emmons's dose. "Emmons could not have 
been standing more than three feet away from us," he said, 
"because he was supervising our welding." Emmons con- 
firmed to Microwave News that he was very close to El- 
dridge at the time of the accident; he estimated that they 
were about 18 inches apart. Emmons added that he might 
have been a little closer to the trap door leading to the screen 
of the radar antenna. 

Other recent developments concerning the radar accident 
include: 
e The Alaska Depaitment of Labor's Division of Labor 
Standards and Safety issued two citations against FELEC 
Services for over-exposing six workers to radiation. The 
citations carry a penalty of $840. On January 6 ,  Ralph 
Drew, FELEC's manager at Clear, notified the state that the 
company would contest the citations. 
6 John Jessup and Ronald Foster went to Brooks Aiu Force 
Base for a medical examination in January. The other four 
men were examined at Brooks in October. The two FELEC 
employees originally declined to go to Brooks because they 
lacked confidence in Aii Force objectivity. 
6 On February 1, Thomas Lucas, a field attorney with the 
National Labor Relations Board (NLRB) is scheduled to 
meet with Eldridge to hear his grievance regarding his dis- 
missal from FELEC on November 10 (see MWN, Decem- 
ber 1983). 
6 Repeated requests by Microwave News for the accident 
report prepared by FELEC Services went unanswered. 
- 

EPA Guidance (conrinuedfrom p.1) 

Report Revisions 
At a January 24-25 meeting in Research Triangle Park, 

NC, a special EPA Scientific Adviso~y Board (SAB) panel 
found that the revised ORD report provides a satisfactory 
review of the literamre and a sound basis for setting expo- 
sure guidelines. Its approval follows extensive revisions in 
ORD's treatment of thermal physiology, the backbone of the 
fmt draft. 

ORD rewrote its summary and conclusions to accommo- 
date criticisms made at the panel's first meeting last Sep- 
tember (see MWN, October 1983). 

Instead of focusing on thermoregulatory response thresh- 
olds, the draft now cites a range of considerations for pin- 
pointing the onset of significant bioeffects at 1 WIKg, in- 
cluding effects on endocrine gland function, blood chemis- 
try, hematology and immunology. The authors also state 
that behavioral changes can occur in certain environments at 
lower threshold SARs than those cited by ANSI. In addi- 
tion, they mention one experiment which indicates W/MW 
radiation may be a cancer promoter and another which 
shows radiation may affect brain cells. Finally, the special 
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susceptiblity of the central nervous system to radiation and 
the need for more research on calcium efflux are noted. 

In the initial draft, ORD calculated that human ther- 
moregulatory response was triggered by SARs of about 0.27 
to 0.81 WIKg, or 1.2 to 2.6 mW/cm2 at body resonant 
frequencies. 

At the September panel meeting, Dr. Eleanor Adair and 
other panelists wamed that EPA's ORD should not have 
estimated human thermal response thresholds from animal 
data. Accepting this criticism, ORD concluded that these 
thresholds cannot be adequately predicted given the lack of 
human data. 

Although thermoregulation was the most thoroughly dis- 
cussed and revised area of the report, panelist Dr. Stephen 
Cleary advised at the close of the January meeting that the 
time devoted to this topic does not reflect its importance 
regarding regulation of public exposures. 

ORD agreed to a number of additional minor changes at 
the January meeting and has a little work left to do. For 
example, EPA's Dr. Carl Blackman will write a brief review 
of post-1980 literature on calcium efflux. 

On the whole, the panel decided that the addition of pa- 
pers published after 1980 would not affect the basic conclu- 
sions of the report. 

Panel Recommendations 
In addition to tentatively approving the report, the panel 

decided to outline a number of research areas that it believes 
EPA should pursue after the guidance is set. In a draft of the 
cover letter they will send to SAB Chairman Dr. Norton 
Nelson, the panel members singled out the effects of fre- 
quency modulation, chmnic versus acute exposures, partial 
body versus whole body exposures, high power pulsed 
sources versus ones that are adequately characterized by 
average power, and several other topics. 

Panel chairman Dr. Charles Susskind suggested that a 
final draft of the report be sent to SAB Director Dr. Teny 
Yosie by mid-February so that the board's executive com- 
mittee can review it before its April meeting. The executive 
committee must approve the final report. 

Speedy approval could be important for ORP, which is 
pushing to complete a draft guidance and supporting mate- 
rial by June 1. The proposal will not be released before the 
bioeffects report is issued and must itself receive final EPA 
approval and pass a review by the Oftice of Management 
and Budget. 

Both the revised report, Biological Eflects of Radiofre- 
quency Radiation, No. EPA-60018-83-026A. and the cover 
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letter must still be reviewed by the following panel members 
who were unable to attend the meeting: Drs. Barbara 
Chang, Carl Dumey, Steven Horvath, Abraham Lilienfeld 
and Charlotte Silverman. 

Panel members attending the meeting were Drs. Eleanor 
Adair, Stephen Cleary, Arthur Guy, Sol Micbaelson, Mary 
Ellen O'Connor and Chairman Charles Susskind. Yosie and 
SAB Executive Secretary Dr. Douglas Seba were also pre- 
sent. 

EPA's guidance will only apply to federal facilities, but 
since it is the first and only federal exposure rule for the 
general public, it will become the de facto US standard. The 
draft has already circulated among federal agencies for re- 
view. + 

EPA Surveys FM Stations 
EPA is surveying over 1,MX) FM radio stations to better 

assess the economic impact of its planned public exposure 
guidance for RFIMW radiation. Officials at the agency's 
Office of Radiation Programs (ORP) in Las Vegas, NV, 
anticipate that the survey will show that public exposures to 
FM radiation are lower than EPA models currently predict. 

Though the agency is evaluating the potential effect of the 
guidance on all types of broadcasters, the survey is limited 
to FM (88-108 MHz)  because, as a class, these stations are 
estimated to produce the highest public exposures falling 
within the 500 kHz-I00 GHz range of the guidance. 

According to'the cover letter sent out with the question- 
naires last month, participation is voluntary but a "prompt 
and accurate response will help to insure that a realistic 
estimate" of the economic effect of the guidance is 
achieved. 

In an interview with Microwave News, EPA's Ric Tell 
explained that land use data from the questionnaires will 
indicate whether or not areas near the stations with high 
RFIMW levels are accessible to the public. An inaccessable 
area will not be considered a public hazard. Of the more 
than 4,000 FM stations in the US, the agency sent question- 
naires to those estimated to produce the highest exposure 
levels. 

The agency has asked broadcasters how close the public 
can get to the targeted FM antennas and whether there are 
other broadcast sources either sharing a station's tower or in 
the immediate area, as in an antenna farm. 

Although the guidance will only be enforceable for gov- 
emment facilities, private sector broadcasters are likely to 
be required to meet EPA limits by the Federal Communica- 
tions Commission (FCC). Commission policy is still not 
set, but it has proposed rules that would require compliance 
from new or modified facilities. The FCC has yet to say 
bow it will deal with existing broadcasters. 

EPA will summarize the survey responses and then for- 
ward the data to a team at Lawrence Livermore National 
Laboratory in California, which is preparing the economic 
assessment for EPA (see MWN, December 1981). The 
agency hopes to have the proposed guidance and its support- 
ing aterial ready for publication in early June. 
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HIGHLIGHTS 
Navy Loses ELF Suit 

On January 31, Federal Judge Barbara Crabb ruled in 
favor of the State of Wisconsin and Marquette County, 
Michigan, and stopped all work on Project ELF, the Navy's 
submarine communications system. The Navy must now 
prepare a supplemental environmental impact statement 
@IS) before construction can resume. 

Wisconsin Attomey General Bmnson La Follette had 
charged that the Navy's 1977 EIS failed to take into account 
recent studies on the health effects of extremely low fre- 
quency (ELF) radiation as well as changes in the pmposed 
. antenna design (see MWN, July/August 1983). The suit was 
filed on July 20, 1983 in US District Court fur Western 
Wisconsin. 

The judge not only barred further construction of the ELF 
antenna in northern Wisconsin and Michigan's Upper 
Peninsula, but stopped the placement of receiv_ers on sub- 
marines. The Navy has not yet announced whether it will 
appeal the decision. 

The verdict came as we go to press with this issue. We 
will publish a more detailed story with excerpts from the 
judge's 69-page decision next month. 

facilities at North Carolina State University in Raleigh. The 
institute's Dr. Don McRee will perform the exposures and 
Berman will examine the eggs. Ric Tell, from EPA's Office 
of Radiation Programs in Las Vegas, NV, will ha~dle the 
critical job of designing the exposure conditions. The expo- 
sures will take about three months to complete. 

Both Berman and Tell stress that the main difficulty in 
doing the study is that no one knows exactly how Delgado's 
group set up its experiment. The researchers hope they will 
get more detailed information. 

Tell has tried to reproduce the Delgado experiment him- 
self with no success and told Microwave News he is very 
pleased that people with greater expertise will try it. 

The importnnce of Delgado's study is magnified by the 
general lack of research on extremely low frequency (ELF) 
fields. EPA is just beginning to turn its attention to this area. 
According to an EPA spokeswoman, the agency hopes to 
develop an ELF research program in the coming years, now 
that its work on a general population guidance for the 500 
kHz-100 GHz range is nearly complete. Congress has also 
taken an interest in ELF and last year directed the agency to 
investigate the effects of 60 Hz power line radiation (see 
MWN, June 1983). 

EPA and NlEHS To Replicate 
Delgado Study 

Researchers at the Environmental Protection Agency 
(EPA) and the National Institute for Environmental Health 
Sciences (NIEHS) will attempt to replicate Dr. Jose De- 
Igado's experiment which found that very weak, pulsed 
magnetic fields affect gmwth and development. The work 
reported by Delgado's lab in Spain has received widespread 
attention because it showed that magnetic fields less intense 
than the earth's produced severe effects. 

Dr. E m  Berman, an expert in teratology at EPA's Health 
Research Laboratory in Research Triangle Park, NC, told 
Microwave News that the experiment must be repeated 
"simply because the results are so unusual." The replicate 
study could get undenvay by the end of this summer. 

Delgado's group at the Centro Ramon y Cajal Hospital in 
Madrid found significant malformations in chick embryos 
exposed to pulsed magnetic fields of 0.12, 1.2 and 12 mic- 
mTesla (uT) for 48 hours at frequencies of 10,100 and 1000 
Hz. Delgado repofled that the most marked effect occurred 
at 100 Hz and 1.2 uT (see MWN. March 1983 and Jorrrnal 
of Anatomy, 134, 533; 1982). 

' 

In a recently published follow:np experiment, Delgado 
showed that pulse shape was the key variable in achieving 
an effect (see MWN, November 1983 and Journal of Anar- 
omy, 137, 513, 1983). 

'Berman said the US effort will attempt to repeat the ex- 
periment as closely as possible but with more ems. He 
noted that ~e l~adoworkcd with a total of 68 eggs, while the 
US experiment will probably use 40 to 50 eggs per exposure 
group. 

Current plans call for running the experiment at NIEHS 

Shortwave Radiation Linked 
to Heart Disease 

Chronic exposures to 27 MHz radiation have been asso- 
ciated with heart disease in a new epidemiological study of 
male physical therapists. This report is believed to be the 
first from the US to make this link, although a number of 
Soviet and Eastern European studies have associated 
radiofrequency and micmwave radiation with beart ail- 
ments. 

Health data from 3,004 therapists who used ultrasound, 
infrared, micmwave and shortwave diathermy equipment 
were analyzed. Only the link between shortwave (27 MHz) 
diathermy and heart disease was statistically significant. 
The study by Dr. Stanford Hamburger, James Logue and 
Phyllis Silverman of the Food and Drug Administration's 
(FDA) National Center for Devices and Radiological Health 
is reported in the J 0 i l r ~ l  of Clironic Diseases, 36, 791, 
1983. 

The paper does not address the pregnancy outcomes of 
the therapists' wives. In a telephone interview, Silverman 
said that the pregnancy data from the survey are being pre- 
pared for a second paper. 

The data used in this study were collected by Dr. Jeanne 
Stellman under a hvo-year FDA contract white she was at 
the American Health Foundation. In 1980, Stellman re- 
ported preliminary results which indicated a number of ad- 
verse health effects among the therapists including byper- 
tension, hearing disorders, bilateral cataracts and blood and 
endocrine disorders -but not heart disease. Stellman is 
now at Columbia University in New York City. 

Stellman told Microwave News that recent analyses con- 
fumed her earlier findings, but she could not explain the 
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differences between her results and those of FDA. Stellman 
is in the process of writing up her results in a number of 
papers and expects to publish them later this year. She said 
that her study had been delayed by a shortage of funds: "It 
took the Office of Management and Budget (OMB) a year to 
approve my questionnaire, and after that I ran out of 
money." Stellman said that she has been finishing her re- 
search in her soare time. . ~ 

Silverman suggested d18t the two sets of results might bc 
due ro differences in the statistical technioues used bv FDA 
and Stellman. 

Another possible explanation lies in the data sets ana- 
lyzed by FDA and Stellman: each reports a different re- 
sponse rate. The FDA group claims a response rate of 58 
percent, while Stellman bas questionnaires from 68 percent 
of the original sample. Silverman said that while she be- 
lieves the FDA group did not have about 400 of the original 
Stellman questionnaires, they did have a computer tape with 
all the data. (Only those cases that were accompanied by 
questionnaires were included in the FDA analysis.) A check 
of the missing responses indicated no obvious pattern of 
adverse health effects, according to Silverman. 

New Jersey UVeighs ANSI's 
RF/MW Exposure Standard 

New Jersey is moving forward with plans to adopt a 
radiofrequency and microwave (RFIMW) radiation expo- 
sure standard based on the new American National Stan- 
dards Institute (ANSI) guidelines. The proposed rules, 
which at their strictest level would limit public exposures to 
1 mW/cm2 in the 30-3M) MHz frequency band, were dis- 
cussed at two public hearings last month. 

In a statement issued before the January 24 and 31 hear- 
ings, the New Jersey Commission on Radiation Protection 
maintains that the ANSI C95.1-1982 standard "represents a 
consensus of current thinking by scientists active in this 
discipline," and that it is "extremely conservative, thereby 
assuring a wide margin of safety." The commission is com- 
posed of representatives from state government and the pri- 
vate sector and has the authority to set state radiation stan- 
dards. 

According to the commission, the action is a response "to 
the public's apprehension concerning misuse of radiofre- 
quency radiation in the absence of national safety level 
guidelines." Commission member Eugene Fisher of the 
state's Bureau of Radiation Protection told Microwave 
News that the group "is not confident that a federal standard 
will be in place in the near future." 

If no major revisions are required, the eleven-member 
New.Jersey committee could approve the standard in Febru- 
ary. 

Massachusetts, the fmt state to set RFIMW population 
limits, took a different standard-setting approach last year 
and adopted a rule five times more shict than ANSI (see 
MWN, November 1983). 

One of the commission's main objectives is economic. It 

believes that a standard will help in eliminating "unneces- 
sary time delays in the installation of new facilities with a 
cost saving to industry which will ultimately result in a 
reduction in the cost of such service to the public." Several 
communications companies planning to build new facilities 
or expand existing ones in New Jersey have met stiff com- 
munity resistance over the W/MW safety issue (see MWN, 
November 1982 and November 1983). A number of resi- 
dents opposing new broadcast sources have announced that 
they believe the proposed standard is too high. 

The New Jersey rules would apply only to public expo- 
sures in the 300 kHz-IW GHz frequency range. In addition 
to broadcast sources, the frequency-dependent standard 
would include an emission standard for microwave ovens. 
Emissions from units built after 1971 would be limited to 5 
mW/cm2 measured at a distance of 5 cm and to 10 mWlcm2 
for those built before 1971. The draft's wording regarding 
ovens is unclear and Fisher reports that an appliance manu- 
facturers' group is proposing new language for-this section 
of the rule. 

In addition to the January hearings, the public was invited 
to comment on the action in writing before February 3. 
Submissions are being collected by Fisher at the Department 
of Environmental Protection, Bureau of Radiation Protec- 
tion, 380 Scotch Road, Trenton, NJ 08628. 

The committee members are Max Weiss, Chairman, 
AT&T Bell Telephone Laboratories; Benjamin Son- 
uenblick, Rutgers University; Hemy Powsner, Princeton 
Medical Center; Seymour Baron, Bums & Roe; Fred 
Sterzer, RCA Laboratories; and representatives from the 
New Jersey Departments of Health, Labor and Environmen- 
tal Protection. 

Ontario Hydro Plans 
VDT-Pregnancy Research 

Researchers at Ontario Hydro have announced they will 
investigate possible links between pregnancy problems 
among VDT operators and electromagnetic (EM) radiation 
from terminals. In a progress report on their continuing 
work on VDTs, the scientists recommend both a laboratory 
and an epidemiological study. The latter, which would be 
more costly and take longer, may not be undertaken. 

The report, "Hazards Assessment of Video Display Units 
[HAVDUI - Repolt on Phase I Activities," concludes that 
there is no danger to operators from ionizing radiation, in- 
cludmg X-rays, but stops short of dismissing EM radiation 
risks. The Ontario Hydro investigators measured EM fields 
and charges from flyback transformers, low-voltage cir- 
cuitry and display screens. 

The Ontario Hydro report recommends "an experiment 
involving the exposure of small animals to [EM] fields be 
performed to gain evidence on potential adverse pregnancy 
outcomes doe to exposure to the types and magnitudes of 
the [EM] fields generated by a VDT. " In an interview after 
the repart was released, Ontario Hydro's Robert Facey told 
Microwave News that this study will use VLF fields be- 
tween 15 and 17 kHz. Ontario Hydro will spend $50,MX) 
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SHORT COURSES 
and solicit $40,000 fmm outside sources for this research. 
The company will fund the entire project if external help is 
not available, Facey added. 

The proposed epidemiological study would cost 
$500,000 and take four years to complete. Its purpose 
would be to increase the "limited" data available on preg- 
nancy outcomes among VDT operaton. Ontario Hydro's 
Phase I report calls for a limit of $100,000 on its total 
contributions and recommends that the company solicit ad- 
ditional funds starting in April 1984 unless a similar study is 
undenvay elsewhere. 

The scientists also propose to measure magnetic fields 
near VDTs in Phase I1 using techniques similar to those used 
to characterize electric fields in Phase I. 

EM fields from the flyback were in the very low fre- 
quency (VLF) range (15.8-18.5 kHz) with average (root 
mean square) field strengths behveen 3 and 30 Vim at 30 cm 
from the front of the terminal. These emissions me pulsed 
and Ontario Hydro researchers measured peak vdues as low 
as 4 Vlm and as high as 170 Vlm. 

Electrostatic fields of op to 7,000 V/m were measured. 
Fields from the electronic circuitry were less than 1 Vlm. 

The report cautions that all the EM readings are approxi- 
mately ten times the real exposure levels as a result of the 
measurement method used. Dr. Stuart Harvey, who super- 
vised the EM testing, explained that the meter used in the 
laboratory gives a reading that exceeds actual levels by this 
amount. 

The significance of these radiation readings is unclear. 
"No exoerimental data were uncovered which directlv 
demonstrate evidence of biological harm due to fields gen- 
erated by VDTs; however, conversely, to our knowledge 
there is no published work which shows the absence of such 
effects," the study explains. 

With regard to ionizing radiation, measurements failed to 
find emissions above ambient levels in 80 percent of the 
units tested. The remainder of the units produced readings 
two to four times that of background apparently due to the 
presence of potassium4, a radioactive isotope, in the glass 
screens. These levels are of "no medical significance" ac- 
cord'mg to the researchers. 

Ergonomic guidelines available to VDT users and super- 
visors me inadequate, according to the report. In most cases 
guidelines are not compatible or consistent. The study rec- 
ommends design standards for desks, chairs, keyboards, 
screen characteristics and lighting. 

Project HAVDU was started in 1982 in response to a 
labor-management agreement, and to concerns among com- 
pany scientists that VDT work is a "cause of anxiety among 
women employees." The Phase I report was presented to 
Ontario Hydro's Board of Directors in mid-November and 
became publicly available in mid-January. The projected 
completion date for Phase I1 is April 1985. 

Copies of the full report can be ordered from Mr. Robert 
Facey, Safety Services, Ontario Hydro, 757 McKay Road, 
Pickering, Ontario LlW 3C8, Canada. The cost per copy is 
$13 US, $16 Canadian. A 35-page summary is available 
from the same address for $4 US, $5 Canadian. 
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March 5-6: Grounding, Bonding & Shielding, San Francisco, CA. Fcc: 
$495. Contact: R&B Associates. 20 Clipper Rd., W. Conshahocken. PA 
19428, (215) 825-1960. Repeated March 8-9: Los Angelcs, CA. 
March 5-7: Planning for and Operoling an NMR Imaging Fociliry, 
Washington. DC. Fee: $750. Contact: Continuing Engineering Education. 
George Washington Univenity (GWU), Washington, DC 20052, (8W) 
424-9773. 
March 12-15: Modern Micmwavr Mm~uremmlr, Washington. DC. Fee. 
$8115. Contact: Continuing Fducation Inat~tutc (CEII. 5.110 Led Tre~der 
Way, Colurnhia. M D  Z I W .  (301) 596-OIIl or (213) X2J-9545. 

March 12-15: Compufationnl Methods in Elsetromognetics, Galveston 
Island, TX. Fee: $650. Contact: Ann Beekman, Southcastem Center for 
Elcevical Engineering Education (SCEEE). Cenlnl Florida Facility, 11th 
81 Massachusetts Ave., St. Cloud. FL 32769. (305) 892-6146. 

March 12-16: Rodiownve Propagation for Commnnicotionr Sysfems De- 
sign, Orlando. FL. Fee: $875. Contact: GWU, scc March 5 above. 

March 75-16: Lighming Profeelion, Orlando, FL. Fee: $6'25. Conwet: 
GWU, see March 5 above. RepeatedJune 4-5: Washington, DC. 

March 19: Applying Military Electromngnelie- Compatibility 
Speeflcotions, St. Louis. MO. Fee: $295. Contact: lean mckcr, ECOS 
Envimnmental Solutions, 205 W. Harrison St.. Oak Park, IL 60304. (312) 
383-2505. Repeated April 16: Chicago, IL. 

March 19-23: Flof-PanelondCRT Technologies, Las Angeles. CA. Fee: 
$895. Contact: UCLA Extension Shon Course Prognm. PO Box 24901, 
6266 Boeller Hall, Las Angeles, CA 90024, (213) 8'25.1047. 

March 20-22: Grounding & Shielding, Sunnyvale, CA. Fee: $815. O p  
tionnl fourth day for $235. Contact Don White Consultants Inc. (DWCI), 
Swr Roule 625, W Box D, Gninesvillo, VA 22065, (703) 347.W30. 

March 22-24: NMR: A Primer for Rodiologisfs, Hilton Head Island, SC. 
Fee: $375. Contact: K.V. Pyles, Foundation far Education in Magnetic 
Resonance, 111 Glade Pwk Fast, Kittanning, PA 16201, (412) 545-7085. 

April 3: EMC: The FCC Means Business, Boston, MA. Fee: $595. 
Contact: C w l  Clark, McGraw-Hill Seminar Center, 331 Madison Ave., 
Suite 603, New York, NY 10017. (212) 687-0243. 

April 9-10: Gmunding, Bonding & Shielding, Washington, DC. Fee: 
$6'25. Contact: GWU, see March 5 above. 

April 3O.May 4: EMC Design & Meorurcmenr far Control of EMI. Sam 
Diego. CA. Fec: $995. Optional fifth day for $235. Contact: DWCI, see 
March 20 above. 
April 30-May 4: NBS Noise Measurement Seminor, Boulder. CO. Fee: 
$775. Cantacr: Sunchann Pcren. Div. 723.05. National Bureau of Stan- 
dards. Boulder, a3 80303. (303) 497-3546. 
Aprll 30-May 4: High Frequency Spectrum: New Concepts and 
Technologies, Wnshington, DC. Fee: $875. Contact: GWU, see March 5 
above. 
May 7-11: Microwave High Power lttbcs and Tmnsmiffers. Washington, 
DC. Fee: $875. Contact: GWU. scc March 5 above. 
May 7-11: Microwove Circuits Design: Linear Circuits, Palo Alto, CA. 
Fce: $895. Contact: CEI, sec March 12 above. Repeated J u n e  4-8: Bos- ' 

ton, MA. 
May 7-11: Electromognrtic Interference and Control, Washington, DC. 
Fee: $875. Contacl: GWU, see March 5 above. 
X4 
May 8-11: Modern Antennas, Washington, DC. Fce:$G75. Cootact: Linda 
B i l l d ,  Technology Service Carp. (TSC) 8555 16th St.. Suite 300, Silver 
Spring, MD 20910. (800) 638-2628. 
May 15-17: An Introduclion to EMIIRFIIEMC, Las Angcles. CA. Fee: 
$815. Contact: DWCI, see March 20 above. 
May 21-23: HmmlousRF Eleclromagne~icRodi&'on, Washington, DC. 
Fee: $695. Contacl: GWU, see March 5 above. 
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FROM THE FIELD 
Responses to Dr. Robert Becker's Letter on Use 
of Electromagnetic Stimulation for Bone Growth 

I n  our November issue, ive published a letter sent to the F D A  by 
Dr. Robert 0. Becker on the risks associated with the growing rise 
of medical devices that apply direct currents and prtlsed elec- 
tromagnericfields to srimulare bone growth. Published below are 
the FDA's response to Becker and a letter to Microwave News 
from Dr. C. Andrew L. Basserr. 

Dear Dr. Becker: 
The Food and Dmg Administration (FDA) has completed its 

initial review of your concerns regarding the safety of elec- 
tromagnetic stimulation of biological tissues as a treatment 
therapy. The agency believes it is essential to continually evaluate 
the safety and effectiveness of electromagnetic stimulation as the 
technology evolves and new data accu&ulates. We would like, 
therefore, to thank you for your comments and encourage vou to 
snbmif any additional comments or relevant data, as yo; feel ap- 
propriate. 

We are familiar with most of the information you pro^vided. The 
bulk of the data you refer to has only recently become available 
( d c l e s  dated 1982 and 1983). As you observed there is little, if 
any, cormborating evidence for much of the recent research you 
cited. 

As you know, the agency has approved three premarket ap- 
proval a ~ ~ l i c a t i o n s  for devices involvine electromaenetic stimula- 
iion for&aling of bony defects. ~ h e s e a p ~ r o v a l s  w& based on all 
the information available at the time of anomval. These aonrovals . . . . 
required that four-year follow-up examinations be performed by 
the sponsor on all patients in the appmved trials. These exam- 
inations were explicitly requested to substantiate "long-term" 
safety and effectiveness of the approved devices. This four-year 
time period has not been reached by all patients; thus, the data 
which will address manv concerns is incomolete. 

Furthermore, we are-also aware of the iced to pmceed judi- 
ciously in the clinical application of a new thernpeutic modality 
such as electromagnetic stimulation. This agency has determined 
that all such devices are significant risk devices. As such, any 
sponsor wishing to clinically investigate these devices must re- 
ceive FDA approval for an investigational device exemption (IDE) . . 
prior to initiating the trial.   he ref&, we will continu&o evaluate 
the most upto-date information avnilable regarding the safety and 
effectiveness of these devices. 

Thank you again for yonr comments. If you have any questions 
regarding this matter contact me at (301) 427-7156. 

Carl A. Larson, Ph.D. 
Director, Division of Surgical and Rehabilitation Devices 
Office of Medical Devices 
National Center for Devices and Radiological Health 
Food and Dmg Administmtion, Silver Spring, MD 20910 

To the Editor: 
Dr. Robert 0. Becker has called for a moratorium on clinical 

ap~lication of "bone emwth stimulators" because he wstulates a - 
G G b l e  link between such devices and "malignant haosforma- 
tion." Anyone who has followed his writing and statements will 
recognize &at this position has not changed For the past ten years. 
In fact, at the 1973 New York Academv of Sciences Conference on 
"Electrically-Mediated Growth ~ e c h k i s m s  on Living Systems." 
Dr. Beckcr sounded his first a i m .  "When this field beean to onen - 
up and clinical use was being poslulated, and some patients ;ere 
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actually undergoing treatment, I raised the question of possible 
induction of malignant cellular changes." [I] 

During the intervening ten years; more than 40,W patients 
have been treated with various electrical devices to modify bone 
formation by one mechanism or another, without a single report of 
malignancy as the result of such use. Extensive laboratory investi- 
gations of these devices have taken place in virro and in vivo all 
over the world, again, with no evidence that they induce cancer. 
This point is conceded by Becker, himself, in his FDA letter. 

In the United States, where the electrical devices have been 
regulated by the FDA since 1979, there is a legal requirement for 
device manufacturers to report all untoward reaction and, to my 
knowledge, the cancer issue is a "non-issue" at the oresent time. 

I will not atfempt to point out or correct each of thk inaccuracies 
which are contained in the letter. Interested readers are referred to 
the appended bibliography for details, which can place the issues 
in a more comprehensive light. There are two main inaccuracies, 
however, which deserve attention by yonr readers. The first con- 
cems safety testing and is embodied in his sentence, "When the 
FDA approved these devices there were no studies on the effects 
of ... magnetic fields on embryonic growth and development or 
malignant growth." The f a c t s k :  extensive data fmm tEratologic 
and toxicologic studies in animals were made available to the FDA 
for the t w o ~ ~ u l s e d  electromaenetic field (PEMF) modes which - 
were approved. These included documentation of a lack of 
chmnic-exoosure PEMFeffects on multiole soft tissues and oreans 
such as the heart, kidneys, liver, spleen,*adrenals, lung and brain, 
among others. Furthermore. mice mated. delivered and reared 
thmuih the F5 genemtion (constantly exposed individually to two 
types of PEMFs) showed no birth, development or functional ab- 
normalities. In addition, both pulse modes were tested on Meth A 
sarcomas in Bal61C mice and were demonsmted to have no effect 
on tumor weight, mitotic indices, tumor micmanatomy or behav- 
ior. Similarly, both pulses had no effect on normal animal longev- 
ity or the spontaneous tumor incidence in Swiss Webster mice. All 
of these data were submitted to the FDA as part of the pre-market 
approval and continuing monitoring processes. Under the Freedom 
of Information Act, I believe, these findings have been available to 
one and all, if they were concerned. AS-a matter of record, the 
safety of these two pulse modes has been investigated, indepen- 
dently, both in academic and commercial settings, and the original 
assessments confirmed. 

The second critical issue which deserves comment is what I call 
the "lumping syndrome." No one would consider saving to a 
physician or a scientist, "I treated my patients with d$s"with- 
out specifying the agents, their dose, their mutes or schedules 
of administration. Yet, electrical modalities of a wide variety, are 
now being "lumwd" into the "bone mowth stimulator" head' 
ing with-little b r  no evidence that-each fits [Z]. Similarly, 
because one type of time-varying electromagnetic field produces 
an untoward effect under highly selected circumstances, ail such 
fields frequently are impugned. Conversely, because PEMFs are 
effective in a given clinical setting, entrepreneurs who try a "coat- 
tail" approach, either are unaware, themselves, of the vew selec- 
tive n i ~ r e  of pulse specifity or are counting on an uniiformed 
user, when "equivalency" is claimed. 

W~th every passing month it is more and more clear that both 
different and similar pulses can cause diffcwnt biologicid effects in 
different tissues at different times in the cell cycle B-141. In fact, 
the postulated importaoce of frequency, amplitude and cell cycle 
"windows" to achieve selected alterations in cell function is now 
supported by a considerable body of scientific data. Falling prey to 
the "lumping syndrome" signals a lack of familiarity with those 
data. (continrred on p.8) 



FROM THE FIELD 
Finally, a moratorium on FDA-approved clinical applications of 

selected PEMFs, clearly, is not justified by the facts. Deleterious 
effects have not been reported in the more than 20,000 patients 
treated with these two pulse modes. The longest follow-up, now, is 
nine years and the method has been used successfully on a number 
of occasions to heal ununited fractures in bone with auiescent 
(treated) primary tumors. In none of these individuals has there 
been any evidence of "re-liehtinn" the tumor for intervals exceed- 
ing five-years post-treatme&. gt us norrisk "throwing the baby 
out with the bath water." 

C. Andrew L. Bassett, MD 
Depamnent of Orthopedic Surgery 
College of Physicians & Surgeons of Columbia University 
630 West 168th Street, New Yo&, NY 10032 

[I] A.R. Libaff and R.A. Rinddi, Annals of the New York Acodemy of 
Sciences, 238. 587. 1974. 
121 C.A.L. Basatt, Coicijied 7issue Internotional, 34, 1, 1982. 
[31 C.A.L. Bassen et d., in Eiectricai Properties of Bone end Cortiloge: 

UPDATES 
BIOLOGICAL EFFECTS 

Collection of Papers ... The IEEE Press has assembled into 
one large volume a collection of more than 60 papers on the 
interaction of RFIMW radiation with living systems. The 
papers, reprinted as they were originally published, are di- 
vided into seven groups, each with an introduction and a list 
of references. Biological Effects of Electromagnetic Radia- 
tion was edited by Dr. John Osepchuk of Raytheon with the 
help of Drs. James Frazer, Om Gandhi, Arthur Guy, Don 
Justesen, Sol Michaelson and John Mitchell. The 593-page 
collection is available for $47.95 to IEEE members and 
$79.95 to non-members from IEEE Press, 445 Hoes Lane, 
Piscataway, NJ 08854, (201) 981-0060. 

COMMUNICATIONS 
WARC ... Delegates from 112 nations have gone to Geneva, 
Switzerland, for the World Administrative Radio Confer- 
ence's (WARC) five-week meeting on high frequency 
(shortwave) communications. For a review of the issues to 
be addressed, see the January 9 Broadcasting. ... The FCC 
has amended its rules to comply with the "Final Acts" of 
the 1979 WARC. The commission states that this action 
"provides domestic radio spectrum users with protection 
from harmful interference as provided by intemationd regu- 
lations." The FCC's lengthy discussion of the rules and the 
public comments they generated, and a modified table of 
frequency allocations, appear in the January 19 Federal Re- 
gister. 

COMPATIBILIN & INTERFERENCE 
Aircraft RFI...At the first meeting of the Radio Technical 
Commission for Aeronautics (RTCA) Special Committee 
156 on "Potential Interference to Aircraft Electronics 
Equipment from Devices Canied Aboard" on December 

~ 

Operimento1 Effects ond Clinical Appiicodom. C.T. Brighton et al. eds. 
New York: Gmne md Suattan, 1979, pp. 427-441. 
[41 S. Fitton-Jnckson and C.A.L. Bassen in ?issue Ctdlure in Medical 
Research (11). R.J. Richards and K.T. Raja eds., Oxford, England: Per- 
gammon Press, 1980. pp.21-28. 
[51 L.A. Norton, Ciinicoi Orthopedics & Related Resenrclt, 167. 280, 
1982. 
I61 J.T. Rynby ond S.B. Doty. Joernoi of tile EiecrrocltemicalSociery. 129, 
133C. 1982. -- - -, . . - - . 
[71 C.A.L. Bassen ct d., Journoi of Bone and Joint Surgery. MA, 888, 
tQR?  
[81 R. Goodman et d., Science, 220, 1283, 1983. 
191 I.A. Cwk and C.A.L. Bffisen, Orthopedic Tmnsnctiom (Joumoi of 
Bone and Join1 Surgery), 7. 361, 1983. 
[I01 H. Ito and C.A.L. Basscn, Ciinicol Orthopedics & Related Rerearch. 
181, 245, 1983. 
Ill1 G.A. Rodan and D.E. Johnson, Tronsoclion of tlte Bioiogicol Repair 
and Growth Sociezy, 1, 2. 1981. 
[I21 S.D. Smith and A.A. Pilla in Mechanisms of Growth Control, R.O. 
Becker, ed., Springfield, IL: Chnrles C. Thomas, pp. 137-152, 1981. 
[I31 W.R. Adcy, Biosystems. 8. 163. 1977. 
[I41 C.A.L. Bassett in Metabolic Surgery. H. Buchwdd md R.L. Vnrco, 
eds., Ncw York: Grune and Sfnnon, pp. 255-306, 1978. 

1-2, a testing program was initiated to determine if there is 
an RFI problem caused by the use of computers aboard 
planes (see MWN, October 1983). Representatives from the 
airlines, the air frame manufacNIeIS and the FAA will 
gather path loss data by simulating the decay of emissions 
through windows and the aircraft itself. At the same time, 
the computer companies will check the emissions from var- 
ious devices. It was noted that radiation levels allowed 
under RTCAJDO-160A are more stringent that those al- 
lowed under FCC Part 15 and that the stricter limits may be 
needed to prevent harmful RFI. The next meeting of SC-156 
is scheduled for February 28-29. In the meantime, the 
committee members agreed that interim steps to stop 
passengers from using computers during flight, including 
during take offs and landings, were not necessary. 
Sonic Cable TV Fine Upheld ... The FCC has refused to 
rescind its $6,W fine against Sonic Cable TV (serving 
Grover City, Arroyo Grande and Pismo Beach, CA) for 
leaking signals which interfered with amateur radio com- 
munications (see MWN, November 1982). The commission 
did not fmd Sonic's procedural and substantive arguments 
persuasive: "Sonic has chosen to raise a plethora of un- 
meritorious arguments to mask its rule violations." The 
FCC responded to Sonic's charge that it was the victim of 
"selective prosecution" by noting that although the "com- 
mission's limited resources may result in violators going 
unpunished, this does not mean we cannot impose sanctions 
against those we find violating our rules." 
Immunity Task Group ... ANSI C63's ad hoc committee on 
enhancing the immunity of home electronic equipment to 
RFI is moving ahead. Meetings were held in October and 
December and another is planned for February 10 at the 
FCC Labs in Columbia, MD.vAt that time, the committee 
plans to put the fmal touches on a questionnaire, which will 
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be published in the American Radio Relay League's 
(ARRL) magazine, QST. FCC's Dan Yates, amember of the 
committee, pointed out that the questionnaire is v h a l l y  
identical to the one used by the commisson's Field Opera- 
tions Bureau for reporting RFI complaints. Meanwhile, the 
Electronic Industries Association's Consumer Electronics 
Group has completed its measurements on the immunity of 
TVs and VCRs; the results are under review. As work on 
TVs and VCRs winds up, the committee will soon begin 
studying cordless phones and home security systems. Don 
Heirman of AT&T Information Systems Labs, the commit- 
tee chairman, said that the new and the old efforts will 
continue simultaneously. 
NBS Noise Seminar ... NBS is holding a week-long seminar 
on precision noise measurements, stressing applications in 
antenna and communication systems, April 30 to May 4 in 
Boulder, CO. Taught by members of the Noise Metrology 
Gmup in NBS' Electromagnetic Fields Division, $he semi- 
nar costs $775. For more information contact NBS' Sun- 
cbana Perera, (303) 497-3546. 
Resources...The Soviet "Woodpecker" transmitter is caus- 
ing interference problems again, according to an item in the 
December QST. The magazine quotes a Nonvegian official 
as saying that the Wdpecker,  located in Kiev, is interfer- 
ing with almost a tenth of the radio traffic over the 
shortwave band in Norway ....An article in the November 3 
New Scientist cites the dangers of trying to use signals from 
high power CB radios to confuse the electronics of gas 
station pumps. There is no way of knowing whether the 
radiation will make the gas meter run faster or slower. And 
there is the risk that it can trigger an explosion. In fact, 
author Barry Fox notes, this effect has been exploited in the 
Noahern Ireland conflict .... A.J. Mauriello of Radiation 
Sciences, Inc., in Lansdale, PA, and J.M. Clarke of the Air 
Force's Electronics Systems Division at Hanscom AFB 
have published "Measurement and Analysis of Radiated 
Electromagnetic Emissions from Rail-Transit Vehicles" in 
the November IEEE Tratlsactions on Electromagnetic 
Compatibiliry. ... The Office of Technology Assessment 
(OTA) cites EMI as one banier to magnetic levitation sys- 
tems for high-speed intercity passenger service. See OTA's 
US Passenger Rail Technologies, available for $4.75 from 
the Government Printing Office, Washington, DC 20402. 
Order No. 052-003-00938-2 .... EMI problems in the auto- 
mobile industry were featured in a December 20 New York 
Times article by John Holusha.. . .Papers are beimg solicited 
for the 6th Symposium and Technical Exhibition on Elec- 
tromagnetic Compatibility to be held at the Swiss Federal 
Institute of Technology in Zurich, March 5-7, 1985. The 
theme of the conference is "protection of the electromagne- 
tic environment." Pmfessor Ralph Showers of the Univer- 
sity of Pennsylvania is again swing  as the chairman of the 
'kchnical Progmm Committee. Abstracts are due before 
March 15, 1984. For more information, contact: Dr. T. 
Dvorak, ETH Zentmm-IKT, 8092 Zurich, Switzerland, 
256-2790 .... NASA has issued a RfP (No.5-796831235) to 
"determine critical areas of EMUEMC interaction between 

the spacecraft and electronics payload and identify areas 
where potential EMI problems exist." The space agency 
anticipates awarding one contract in March. 

- -- 

GOVERNMENT 
IEEE Spectrum ... Watch for the March issue of IEEE 
Spectrum, which will feature a major article on the current 
regulatory climate in Washington, DC, as it affects the use 
of non-ionizing electromagnetic radiation. 

INTERNATIONAL 

Hungarian Standards...In 1982, Hungary proposed new 
safety standards for workers and the general population. 
The proposal is comparable to other Eastern European 
RFIMW health standards and is more stringent that the new 
ANSI guidelines and other Western standards. For 300 
MHz-300 GHz, the draft exposure limit for the general pop- 
ulation is 10 nW/cm2, while for workers it is 1 mW/cm2. For 
30 kHz-30 MHz, the limits are 20 Vlm and 50 Vlm for 
public and occupational exposures respectively; for 30-300 
MHz, they are 10 V/m and 20 Vlm respectively. Higher 
exposure levels are permitted for short periods of time, but 
the absolute maximum levels for all individuals are (1)  30 
IrHz-30 MHz: 1000 Vim; (2) 30-300 MHz: 500 Vlm; and (3) 
3M) MHz-300 GHz: 10 mWlcm2. The proposed limits do 
not differentiate between CW and pulsed radiation. The 
Hungarian paper was translated by Information Ventures, 
Inc., and is excerpted in its most recent edition of Biolog- 
ical Effects of Non-Ionizing Electromagnetic Radiation 
(Vol. VIII, No. 1, October 1983). A limited number of 
copies are available from the Office of Naval Research, 
Code 441, 800 Noah Quincy St., Arlington, VA 22217 
(include a self-addressed mailing label). 

MEDICAL APPLICATIONS 
BSD's Hyperthermia Units Approved ... On November 
28, the FDA approved BSD Medical Corporation's BSD- 
1000 hmrthermia system as "safe and effective" for mar- 
keting hospitals &d clinics (see FDA's notice in the Janu- 
ary 25 Federal Register). The BSD unit, which is designed 
to treat tumors within hvo inches of the skin surface with 
electromagnetic energy, can operate at frequencies between 
501000 MHz. It is the fust hyperthermia device to win 
FDA approval. ' h o  months later, on January 27, BSD fol- 
lowed up its fmt success by winning clearance for its new 
mobile unit, the BSD300, which generates heat with radia- 
tion in a narrower frequency hand. The portable unit uses 
the same technology and applicators as the BSD-1000. The 
devices are now available for sale by prescription, to be 
used under the supervision of a licensed physician. 
Resourc es... A multinational group of researchers has de- 
vised an innovative method of removing tumor cells from 
bone marrow. The tumor cells are rendered magnetic by 
mgeting them with monoclonal antibodies which are bound 
to polystyrene microspheres containing magnetite. The 
bone marmw can then be "cleaned" with a magnet. Up to 
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UPDATES 
99.9 percent of the tumor cells can be removed with this 
technique, which is described in the January 14 Lan- 
cet .... The December issue of the IEEE Engineering in 
Medicine and Biology Magazine features five papers on 
"Therapeutic Uses of Elechical Stimulation." Topics in- 
clude pain control, growth stimulation of bones, nerves 
and limbs, electroacupuncture, and soft tissue heal- 
ing .... General Electric has published a pamphlet, Pa- 
rameters Determining the Appearance of NMR Images. A 
copy is available at no charge from GE's Medical Systems 
Operations, PO Box 414, Milwaukee, WI 53201. 

MILITARY SYSTEMS 
Fourth PAVE PAWS Radar...The Air Force's Electronic 
Systems Division has awarded Raytheon's Equipment Divi- 
sion a $61.2 million contract to build, install and test a 
fourth phased array, PAVE PAWS, radar near Goodfellow 
AFB in Texas. Last November, the AF announced plans for 
the third PAVE PAWS radar at Robins AFB in-Georgia at a 
cost of $76.9 million (see MWN, December 1983). Two 
other PAVE PAWS radars are already operational at Otis Air 
Guard Base in Massachusetts and at Beale AFB in Califor- 
nia. The radars, which are more than ten stories tall, have 
two walls, each with 5,354 individual antennas. They can 
detect sea-launched ballistic missiles 3,000 miles away. 

POWER UNES 
Progress Report on NY Studies...The Scientific Advisory 
Panel of the New York State Power Lines Project will meet 
March 25-26 to review progress on its 16 ongoing studies. 
Plans for two epidemiological studies just getting under way 
at the University of Colorado in Denver and the Battelle 
Pacific Northwest Laboratory in Richland, WA, will be 
included in the discussions (see MWN, September and No- 
vember 1983). The public is invited to the second day of the 
meeting, which will be held at the Health Department Labs 
in Albany. Project Administrator Michael Rampolla said 
that a written semiannual progress report will be released at 
the end of this month. For details, contact Rampolla at the 
NY Power Lines Pmject, New York State Department of 
Health, Center for Laboratories and Research, Empire State 
Plaza, Albany, NY 12201, (518) 474-7888. 
Resources ... A team from Hydm-Quebec's research insti- 
tute, IREQ, has studied the corona, electric field and ion- 
cunent performance of a * 900 kV bipolar HVDC trans- 
mission line. The results on radio interference, audible 
noise, corona loss, electric field and ozone generation are 
presented in the January 1984 issue of IEEE Transactiorrs 
on Power Apparatris and Systems. ... A session on "Trans- 
mission Line Electric Field Effects" is scheduled for Febru- 
ary 2 at the IEEE Power Engineering Society's winter meet- 
ing in Dallas, TX. Three presentations are planned: one on 
measurements of E-fields from transmission l i e s  in resi- 
dential environments by a team from Electric Research & 
Management; and two on methods of evaluating human ex- 
posures to 60 Hz E-fields by Dr. D. Deno of GE and M. 
Silva of Enertech, and by a group of Japanese re- 
searchers .... The Minnesota Environmental Quality Board 

10 

(MEQB) has issued two reports on the state's * 400 kV DC 
power line. A Health andsafety Evalrration of the + 400 kV 
DC Power Line, prepared by a seven-member advisory 
panel, concludes that "based on currently available scien- 
tific literature, there is no indication that the Cooperative 
Power Association/Uuited Power Association * 4M) kV DC 
power line represents a risk of effects, symptoms or damage 
to the health of the general public as a result of short term 
exposures." One of the experts filed a dissenting report. A 
Smtistical/Epidemiological Study of Bovine Performance 
Associated with the CPAIUPA DC Power Line in Min- 
nesota found no significant changes in milk production or 
quality among herds near the line. Each report is $13.00, 
including handling charges, from the MEQB, 100 Capitol 
Square, St. Paul, MN 55101. An executive summary of each 
report is available free .... There are now 13 gigawatts of 
HVDC capacity in the world, with 20 GW under construc- 
tion and a projected annual growth rate of 15 percent a year 
through 1990, according to an article in the January issue of 
IEEE Spectrrrrn, p.72. The report features a list of the major 
HVDC projects completed, built or planned around the 
world with a detailed map of the lines in the US .... The 
General Accounting Office has prepared a report for the 
Secretary of DOE on Expanding the Pacific Northwest1 
Southwest Intertie - Benefits and Impediments. Report 
No. GAOIRCED-84-38, November 4, 1983 is available 
from GAO, Document Handling and Information Services 
Facility, PO Box 6015, Gaithersburg, MD 20760, (202) 
275-6241. 

STANDARDS 
ANSI Conference...The American National Standards In- 
stitute (ANSI) is sponsoring a one-day conference on Stan- 
dards and the Law on March 27 at the Maniott Crystal 
Gateway Hotel in Arlington, VA. Topics to be covered in- 
clude the legality of standards, their anti-trust implications 
and their use in product liability cases. The registration fee 
is $150. On March 28, ANSI will hold asemirtar on Admin- 
istering Domestic Standards Activities, which has a fee of 
$50. Those who register for both will receive a $25 dis- 
count. For more information, contact Ms. Dolly McKelvey, 
ANSI, 1430 Broadway, New York, NY 10018, (212) 354- 
3300. 
Oven Leakage ... FDA's National Center for Devices and 
Radiological Health has issued a final rule on its amended 
procedures for measuring leaks from microwave ovens. In 
1980, the Association of Home Appliance Manufacturers 
had objected to the FDA proposal but both sides reached an 
agreement in November 1981 (see MWN, May 1981 and 
January/February 1982). Now the FDA has promulgated the 
mle (46 Federal Register 57481, December 30, 1983); and 
it will take effect on July 2, 1984. For more information 
contact FDA's Melvyn Altman, (301) 443-3426. 

Resources...ANSI's C63 Committee on Radio-Elechical 
Coordination is proposing to change its name to Committee 
on Electromagnetic Compatibility and to widen its scope to 
include setting guidelines on immunity. Meanwhile, its new 
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C63.12 standard Recomniended Practice on Procedures for 
Control of System Eiechomagnetic Conzpatibifity won offi- 
cial ANSI approval on December 2....The American Soci- 
ety for Testing and Materials (ASTM) has published its 
Emergency Standard Test Methods (ES 7-83) for Elec- 
tromagnetic Shielding Effectiveness of Planar Materials 
(see MWN, October 1983). A copy is available from 
ASTM, 1916 Race St., Philadelphia, PA 19103, (215) 299- 
5400 .... The IEEE Standard (145-1983), Definitions of 
Terms for Antennas has been published as Part I1 of the 
November 1983 issue of the IEEE Transactions on Anten- 
nas and Propagation. ... ANSUIEEE 539-1979, Definition 
of: Terms Relating to Overlzead Power Line Corona and 
Rodio Noise, has been published and is available for $5.00 
from ANSI's Sales Dept., 1430 Broadway, New York, NY 
10018, (212) 354-3300. 

TECHNOLOGY 
Hazeltine Wins MLS Award...The FAA awarded Hazel- 
tine Carp. of Commack, NY, a $90.6 million contract for 
the production and installation of 172 microwave landmg 
systems (MLS) at airports across the country. As many as 
1,250 MLS's are planned over the next 15 yeas in the US; 
the world market is projected to be $2-4 billion. In winning 
the contract, Hazeltine beat out competing systems devel- 
oped by Bendix Cop. and Wilcox Electric Cop.,  a sub- 
sidiary of Northrop Corp. Hazeltine is expecting to lose 
about $12 million on the deal; the loss is acceptable, accord- 
ing to Sal Nuzza, Hadtine president and CEO, because it 
will allow the company to diversify into a non-defense mar- 
ket with potential for huge worldwide sales. 

VDTs 
Legislation ... VDT bills are off to a running start in Con- 
necticut, Ohio, Rhode Island and Massachusetts. A special 
panel of legisidtors in Connecticut met January 4 to hear the 
preliminary results of a VDT health and safety study or- 
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dered last June. Scientists from the Connecticut Academy of 
Science and Engineering (CASE) dismissed VDT radintion 
risks in their report. Speaking for CASE, Dr. Robert Hand- 
schumacher of the Yale University School of Medicine said 
existing radiation data "do not w m t  very much more 
attention." Dr. Robert Wheeler, also of Yale, told the legis- 
lators that electromagnetic emissions are virtually elimi- 
nnted by metallic shielding inside VDT casings. This shield- 
ing is required by FCC RFI regulations. The panel is ex- 
pected to report its findings to the General Assembly by 
March 1. The study was ordered in a law passed last June 
(see MWN, June 1983). ... In Ohio, VDT legislation sponsor 
Rep. Barbara Pringle testified before the Health and Re- 
tirement Committee on January 25. Pringle, whose proposal 
includes the right to non-VDT work during pregnancy and 
regular ophthalmological examinations (see MWN. No- 
vember 1983). told Microwave News her legislation 
"would benefit employers as much as the employees" by 
making VDT operdion more productive. MOIC hearings & 
cxnccted.. . .Influential leaislaton in Rhode Isband and MM- 
sacbusem introduced new bills; hearings are all but certain 
in both states. Rhode Island Rep. Henty Boeniger, chairman 
of the House Labor Committee, inn-oduced bill H7012 with 
the backing of the Providence Newspaper Guild. Boeniger 
expects to hold a hearing in early March. Opponents of the 
measure, including many Chambers of Commerce in the 
state, say they intend to kill the bill. Massachusetts Rep. 
llmothy Bassett wanted to show the "wide range of policy 
options available" on VDT health and safety, so he inbo- 
duced four bills (H3023-H3026). The weakest would estab- 
lish an advisory committee to the state Department of Labor 
and Industries; the stmngest includes mandatory standards 
for VDT work and periodic eye exams. Bassett, who chairs 
his state's Committee on Commerce and Labor, told Mic- 
rowave News be wants to encourage a "dialogue" on VDTs 
but he does not expect a bill to pass this year. He plans to 
hold a hearing in late Febmary. 

VDT News Is Now Available! 
The first newsletter to report exclusively on video display 

terminal (VDT) operator health and safety has anived. The 
premier issue of VDT News has been published. Subscribe 
now and we will send you the fmt  issue by return mail. That 
way you won't miss an issue! 

Subscriptions ($18/year for individuals; $35/year for in- 
stitutions) should beprepaid to VDT News, PO Box 1799, 
Grand Central Station, New York, NY 10163. 

Also avnilable is the VDT News: 1983 Health and Safety 
Update, a comprehensive report of the past year's events 
from the pages of Microwave News. It costs $7.50 and 
includes references and resources you won't want to miss! 

Order now! 

MICROWAVE NEWS JanuarylFebruary I984 



CONFERENCES 
March 8-10: NMR Imaging, Hyan Regency, San Francisco, CA. Con- 
tact: Contemporary Fomms, 219 Canyon Vista, Suite 300, Danville, CA 
94526. (415) 820-2800. 
March 13-14: 1984 National Rodor Conference: Radar Technology for 
the SWs, Atlanta, GA. Contact: Dr. Edward Reedy, Georgia lnstimlc of 
Technology, Engineering Experiment Smtion. Rndar & Lnsvumentation 
Lab, Atlanta, GA 30332, (404) 4249621. 
Aprll 3-5: 3rd Annuol Test & Mrmrement WorldExpo. Bmoks Hall, 
San Francisco, CA. Contacl: Meg Bowen, 215 Brighton Avc.. Boston, 
MA 02134, (617) 254-1445. 
April 4-5: 20th Annual Meeting of the Nan~onnl Council on Radinh'on 
PmfecIion and Measurements, Washington. DC. Contact: NCRP. Suite 
1016, 7910 Wwdmont Ave., Bethesda, MD 20814, (301) 657-2652. 
April 14-19: 19th Annuol Arrueiorion for the Ad~~onrrmmf of hlrdicol 
Insfmmentofion M ~ ~ f i n g  and Exhibit, Washinglon Hiltan. Washington. 
DC. Contact: AAMI. 1901 Nanh Fun Myer Dr.. Suilc bO2. Arlington. VA 
222G9. (703) 525-4890, 
Aprll 24-26: IEEE 1984 Nntr'onnl Symposium on Eleclmmognctic Com- 
polibility, Hyan Regency Hotel, San Antonio. TX. Contact: Wllliam 
McGinnis, Southwcsl Research InstiNte, PO Dnwer 28510, San Antonio, 
TX 78284, (512) 684-5111. ert. 2721. - 
Aprl l24May 2: 62ndAnnuol Convention of the NnhnhonolAssociolion qf 
Broadcnsters, Las Vegas Convention Center, NV. Conmct: NAB, 1771 N 
Street, NW, Washington, DC 20036, (202) 293-3570. 
April 24May 4: 9th Conference & Exposifion on Overhead and Under- 
gmund Trnnsmissian ond Dism'bulion, B d e  Hall. Knnsas City. MO. 
Conlact: J.R. Miller, Kansas City Power & Light Co., PO Box 19961. 
Kansas City, MO 64141. 
April 30-May 3: 5th AnnualMeeting of the Canodion Radiation Pmtec- 
tion Associolion, Banff. Albem. Contact: Sturn Hunt, 15 Glacier Place, 
St. Albert, Alberta, T8N 1R7, Canada. 
May 6-12: 6th Infernoh'onnl Congress of the Internoliono1 Radinfion 
Profeetion Association (IRPA), Berlin, West Germany. Contact: Dr. R. 
Neider, Bundesanstalt fur Materialpmrhtng, Unter den Eichen 87, D-IWO 
Berlin 45. West Germany. 
May 7-9: 1984 Microwave Power Tube Conference, Naval Postgraduate 
Schwl. Monlerey, CA. Contact: John Skowmn, Raytheon Co., Foundry 
Avo., Wallham, MA 02254. (617) 899-8400, ext. 4311. 
May 7-11: Nuclear Magnetic Resonance 1984: Narioml Symposium, 
Hynlt Regency Grand Cypress Resort, Orlando, FL. Contact: Ms. Narinc 
Konucl, Educational Symposia, PO Box 17241, Tompa, FL 33682, (813) 
879-8765. 
May 20-24: 16th AnnunlMcrting of the Conference of Rodidion Con- 
trol Pmgmm Directors, Des Moines, IA. Contacl: CRCPD, 71 Fountnin 
PI., FrmMon, KY 4 W 1 ,  (502) 227-4543. 
May 30-June 1: IEEE MlTS Idernntional Micmwave Symposium, 
San Fmcisco. CA. Contact: Dr. Fcrdo fvanek, Hnnis Corp., Farinon 
Division, 1691 Buypon Ave.. San Carlos, CA 94070, (415) 5963529. The 
1984 IEEE Microwave and Millimeter Wave Monolithic CireuiLr Sym- 
posium will be held in San Francisco May 29-30 in conjunction with the 
MlT-S meeting. 
June 3-8: 29th Annuol Meeting of the Henlfh Physics Society, Hyatt 
Regency. New Orleans, LA. Contact: Richard Burk, Jr., HPS, 4720 
Montgamcry h e ,  Suite 506, Bethesda, MD 20814, (301) 6543080. 
June 2528: 1984 Internnhnh~noI IEEEIAP-S Symposium ond Notional 
Radio Science Meting. Wertin Hotel, Boston. MA. Contact: Rofessor 
Hamld Raemer. Deot. of Electrical Enrimering. Northcastem Univenity, 
~ u n b n ~ l o n  Avc., ~os ton .  MA 02115.' 

- 
June 2628: 7th lnternan'onol Symposium and Exhibition on Elec- 
tmmngnetic Compnfibilify, Wnclaw, Poland. Contact: W. Momn, EMC 
Symposium. Box 2141. 51-645 Wmclaw 12, Poland. 
June 2628: 1984 ~IUemnhmnhOmf Conference on Lightning and Static 
Electricity, Orlando, FL. Contact: 1.1. Fisher, US Naval Air Systems 
Command, PO Box 15036, Arlington, VA 22215, (202) 692-7822. 

July 2-6: 1984 Nuclear EMP Meeting, Baltimore Hiltan Hotel. Balti- 
more, MD. Contact: Dr. Anhur Sindoris. Hnrry Diamond Labs, 2800 
Powder Mill Rd., Adelphi, MD 20783. 
July 2-6: 4th Internntional Symposium on Hype~hhermic Oncology, 
Aarhus. Denmark. Contact: Dr. Jew Overgad,  Institute of Cancer Re- 
search, Radiumslationen. DK-8MX) Aarhus C, Dcnmurk. 
July 15-19: 6th Annuol Bioelectmmngnetics Society Meeting, Omni 
Inlanational Hotel. Atlanta, GA. Contact: BEMS, 1 Bank St.. Gailh- 
cnburg, MD 20878. (301) 948-5530. 
July 1520: IEEE Power Engineering Society: 1984 Summer Meeting, 
Washington Plaza, Seattle, WA. Contact: Jack Richardson, Puget Sound 
Powcr & Light Co., 1 W 8  NE Fourth St., Bollcvue, WA. 98008, (206) 
453-6800. 
July 22-25: Zlsf Annual Conference on Nuclear and Spoce Radiafion 
Efleefs, Brnadmoor Hold. Colondo Springs. CO, followed by July 
26-27: 1984 Hardened Electronics and Radiananon Technology (HEART) 
Conforenee, Fon Cmon  Amy Bnse, Colorado Springs, CO. Contact for 
bath meetings: B.D. Shafer, Sandia National Labs, Albuquerque, NM 
87185. (505) 846-0629. 
July 29-August 4: 8th ldernntionol Biophysics Congress, Brislol, En- 
gland. Contact: Meon Conferences Services, Petcnfield. Hampshire GU32 
3JN, England. 
August 20-24: Conference on Precision Electromagnetic Mea- 
ruremenlr. Delft. Nclherlands. Contact: Mrs. 1.1. Snits. Deoamncot of . ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ - ,  
Electrical ~nginkr ing ,  Delft University of ~ e c h n o l o ~ ~ ;  W'BOX 5031. 
2MX) GA Delft, Netherlands, 31-15-781736. 
August 27-30: Open Symposium on the Inferoctions of Elechomognstic 
Waves with Biological Systems, Florence, Italy. (The symposium will be 
held as part of the URSI Assembly, see August 29 below.) Contacl: Dr. 
Elliot Postow, Naval Medical R&D Command, Bldg. 142, National Navy 
Medical Cenler, Bethesda, MD 20814. (202) 295-1140. 
August 294eptember 5: 21st General Assembly of the Idernnlionol 
Union ofRodioScience (URSIJ, Florence. Italy. Contact: Professor A.M. 
Scheggi, IstiNto Ricerca Onde Eleftmmognetiche ([ROE), Consiglio 
Nazionale delle Ricerchc, Via Panciatichi 64, 50127 Florence, Italy, 39- 
55-4378512. 
September 10-13: 14th Europron Micmvnte Conference, Liegc. Bcl. 
gium. Contact: Mlcmwave Exhibitions k Publishcn. Convcr Houw. 43 
Dudluy Rd., lbnbridgc Wclls. Kent TNl ILE. England. 
Sentember 16-21: 19th Annuol Microwave Power Svmoosium. 
~hc ra t an -~ i l z  Holel, Mnncupolis. MN. ConM. IMPI. ~ u i i e  i20. 301 
Mnplc A u c .  Viema. VA 22180, (703) 281-1515, 
September 17-19: 37th Annual Conference on Engineering in Medi- 
cine and Biology, h s  Angeles Hiltan, Los Angeles, CA. Conlact: Al- 
linnce for Engineering in Medicine and Biology, Suite 402, 4405 East- 
West Highway, Bethesda, MD 20814. (301) 657-4142. 
September 18-20: dth lntrrnollonol Conference on Elechomognelie 
Compdibility. Uni\crsity of Surrcy. Guildford. Sumy. England. Conlnct: 
Instirution of Eluclwnlc and Rudio Engineers. 99 Gowcr St.. Landon 
WClE 6AZ, England. (01) 388-3071. 
October 2 4 :  61h Annuof Eluel~ral  OverrlrrsrlElrrlmrraric Dischaqc 
Sympurium, Mmul l  flotcl. Phil3dulphia. PA. Contact: Bun Uoger. Bell 
Lahr. 600 Mountain Ave.. Murny Hill, NJ 07974. (201) 582-2555. 
October 1618: 1984 Infernorionnl Svmooxium on Elechomnenetic 
Compatibility, Tokyo, Japan. Contact: ~ & f e k o r ~ .  m g i ,  Dept. of- om- 
munications, Tohaku Univenily, Sendai, 980. Japan, (0222) 22-1800 ext. 
4266. 
October 22-24: Internnlionol Symposium on Noise and CIuner Rejec- 
tion in Rodars andlmoging Sensors, Sasakawa Hall, Tokyo, Jnpan. Con- 
tact: Rofersar T. Mushu. Dept. of Applied Elcctmnics, Tokyo Institute of 
Technology, 4259 Nagatsuta, Midori-ku, Yokohama, 277, Jnpan, (045) 
922-1111, ent. 2546. 
October 22-26: 9th Inrerflotional Conference on InfroredondMillime- 
ter Waves, Osaka, Japan. Contact: Rofessor A. Mitsuishi, Dcpt. of 
Applied Physics, Osaka University, Yumadu-Oka, Suite., Osaka 565, Jn- 
Pan. 
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Microwave News invites contributions toFrorn rhe 
Field, our occasional column featuring news and 
opinions from the non-ionizing radiation commu- 
nity. Letters from readers are also welcome. 

The levels of radiofrequency (RF) radiation from broadcast anten- 
nas in Honolulu, Hawaii, are the highest ever measured in an urban 
area. According to a recently released report by the Environmental Pro- 
tection Agency (EPA), human exposures in 12 out of 21 locations ex- 
ceeded the standards adopted by the state of Massachusetts and/or the 
limits recommended by the International Radiation Protection Associa- 
tion (IRPA). There are no U.S. federal standards governing non- 
ionizing radiation exposures for the general public. 

Despite such high levels, EPA officials do not believe that RF radia- 
tion in Honolulu poses an "immediate risk," because most public expo- 
sures are "transient or intermittent." Nevertheless, Joseph Cannon, 
EPA assistant adminishator for air and radiation, advised Mark Fowler, 
chairman of the Federal Communications Commission (FCC), that "it 
would be prudent for you to investigate how many people have access to 
areas with the highest fields, and how often and how long they are 
exposed." (See the full text of Cannon's letter in "From the Field" on 
p.8.) 

Cannon also wrote that the EPA "intends to propose several options 
for limiting exposure to RF radiation" in 1985 and to issue a federal 
standardin 1986. (Seerelated storyonp.7.) 

AM Levels Exceed ANSI Limits 
Richard Tell of EPA's Office of Radiation Programs went to Hawaii 

with FCC's Dr. Robert Cleveland last May to measure radiation levels 
after years of public concern over possible health risks (see MWN, 
April 1984). 

Tell identified the highest radiation levels near AM (550 kHz-1.6 
MHz) radio towers. Next to a tower in Kaimuki, with one FM and three 
AM stations, he found maximum AM magnetic fields of 9 A/m (the 
plane-wave equivalent of 3,054 mW/cm2; AM fields cited below are 
given in terms of power densities) and I34 levels of 830 uW/cm2. Three 
AM stations at Ala Wai tower produced a field of up to 306 mW/cm2 
next to an access-linlifing fence. In a parking lot at 331 Kamani where 
there are three AM stations and one FM station, levels as high as 3,261 
mW/cm2 were measured at the base of the tower - this ares is closed to 
the public, however. AM levels inside a nearby clothing store were 23.9 
mW/cm2 near a floor fan and a machine that applies labels. The report 
notes that the machine caused RF bums. 

The levels of very high frequency (VHF) (30-3W MHz) radiation 
associated with the FM and TV stations were generally below 1 
mW/cm2 in public areas. Four readings did exceed 1 mW/cm2 in loca- 
tions accessible only to maintenance personnel - the highest VHF read- 
ing, 20 mW/cm2, was on the roof of the AlaMoanaHotel. 

Tell also visited outdoor recreation and sun bathing areas on the top of 
high-rise apartment buildings that are near broadcast antennas. For in- 
stance, on the rooftop of the Villa on Eaton Square, opposite the Ala 
Wai tower, Tell measured AM levels grenter than 24 mW/cm2; and at an 
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Chromosomal Breaks Among 
Power Substation Workers 

A team of Swedish researchers has identified unusually 
high rates of chromosomal abnormalities among power 
substation workers exposed to electromagnetic fields. Fur- 
ther laboratory research showed that spark discharge pulses 
caused chromosomal breaks, but that 50 Hz fields had no 
genetic effects on human lymphocytes. 

Drs. I. Nordenson and S. Nordstmm of the University 
of Umea, Dr. K. Hansson Mild of the National Board of 
Occupational Safety and Health and E. Birke of the 
Swedish State Power Board in Vallingby observed an in- 
creased frequency of chromosomal breakage in a group of 
switchyard workers exposed to an EM field fmm a 400 kV 
system. Their in vitro study suggests "that exposure to 
electric fields (50 Hz, 1 mA/cmZ current density in the 
blood sample) does not induce chromosomal damage in pe- 
ripheral lymphocytes. However, when the exposure was in 
the form of repeated transient current (ten 3 usec-long 
pulses with 2.5-3.5 kV/cm peak [electric field] in the sam- 
ple) a significantly increased frequency of chromosomal 
breaks was found." 

Two of the co-authors, Nordstmm and Birke, have pre- 
viously shown that the children of men who work in high 
voltage substations had an increased rate of congenital 
malformations (see Bioelectromagnetics, 4, 91, 1983, and 
MWN, March 1983). The new in vivo and in vitro investi- 
gations were designed to follow up that 1983 epidemiolog- 
ical study. 

Analysis of the chmmosomes of the substahon workers' 
lymphocytes revealed no increase in gaps but highly 
significant increases in the rates of chromatid and chrorno- 
some breaks @ less than 0.0005). with a fivefold increase 
in chromosome breaks overall, compared to controls. 

The frequency of chromosomal breaks in the in vivo 
study was similar to that induced in lymphocytes by 
ionizing radiation at a dose of 0.75 Gray (Gy), according 
to the researchers' paper, which appears in Radiation and 
Environmental Biophysics, 23, 191, 1984. (0.75 Gy is 
equivalent to 75 rads and is considered to be a large, 
though not a life-threatening, dose.) 

A previous study, published in the same journal (19, 
235, 1981) by a West German team headed by Dr. M. 
Bauchinger, fiiled to uncover any chromosomal changes in 
workers who had been exposed to SO H7. fields in 380 kV 
switchyards for more than 20 years. 

During a recent visit to the U.S., Dr. K. Hansson Mild 
told Microwave News that the Swedish team had also re- 
cently completed a well-controlled, follow-up study of 19 
exposed non-smoking switchyard workers and that the re- 
sults were the same as in the previous study. 

"This constitutes a pretty clear case that spark dis- 
charges cause chromosomal damage," Mild said. It is not 
so much the fields, but the discharges that cause problems, 
he explained. 

Accordimg to Mild, the discharges can easily be con- 
trolled through grounding. 

Immunity Task Group: TVs, 
VCRs and Cordless Phones 

An ad hoc working group is nearing completion of a 
report on its efforts to enhance the immunity of televisions 
and video cassette recorders (VCRs) to conducted and 
radiated interference. The group, which works under the 
aegis of the American National Standards Committee C63 
on Electromagnetic Compatibility, formed a new subcom- 
mittee to study the immunity of cordless telephones, and 
plans are undenvay to broaden the group's inquiry to in- 
clude security devices. 

Don Heirman, chairman of the ed boc group, said in a 
telephone interview that an interim status report describing 
voluntary standards for the immunity of TVs and VCRs 
will be presented to the IEEE Standards Board at its March 
meeting. 

The public availability of the report will be decided by 
the board in March, according to Heiman, who is with 
AT&T Information Systems in Holmdel, NJ. The final re- 
port is due by the end of 1985. 

The working group is keying its proposed immunity lim- 
its to those developed by the Electronic Industries Associa- 
tion (EIA). Three types of electromagnetic interference 
(EMI) are beiig addressed: (1) interference received along 
with the desired signal, (2) direct radiation; and (3) con- 
ducted interference by the power cord and other leads. 

The fist type is addressed in EIA Interim Standard 
No.10, Immunity of TV i'imers to internally' Generated 
.Harmonic Interference from Signals in the Band 535 
kHz-30 MHz, which is an expanded version of the 1980 
EIA Bulletin No.8A, Susceptibility of TV Tuners to Hor- 
mo~iicolly Generated Interference. The 8A bulletin cov- 
ered only CB radiation; No.10 includes AM radio up to 30 
MHz. Eb Tigley of EIA's Consumer Electronics Group 
said that the new standard, which has already been pub- 
lished, will likely go into effect on January 1, 1986. 

EIA's Proposed Interim Standard No.16, Imm~mity of 
Television Receivers and Video Cassette Recorders to Di- 
rect Radiation from Radio Transmission, 0.5-30 MHz, 
seeks to l i t  radiated EMI. Tigley said that this pro- 
posal, which is being voted on by the association's mern- 
bers, would require TVs and VCRs to withstand radiated 
fields of 1 Vlm. (Last spring, EIA raised the possibility of 
using an immunity level of 3 Vlm, but this was rejected by 
manufacturn as being too strict (see MWN, June 1984). 

Conducted EMI from the power cord and other leads is 
being studied by the National Bureau of Standards (NBS) 
under an EIA contract. According to Tigley, the NBS will 
also evaluate proposed Special Committee on Radio Inter- 
ference (CISPR) procedures for measuring conducted inter- 
ference. The NBS report will not be ready until late 1985. 

The ad hoc working group was set up to meet the Con- 
gressional mandate of reducing EM1 to electronic equip- 
ment used in the home as defied in the Communications 
Act Amendments of 1982, P.L. 97-259 (see MWN, Sep- 
tember and October 1982). The group is overseeing the 
development of voluntary immunity standards to forestall 
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mandatory FCC limits (see MWN, May 1983). The Fed- 
eral Communications Commission's Frank Rose and Dan 
Yaks are working with the ad hoc group. 

Cordless Phones 
The subcommittee on cordless phones is now trying to 

pick an independent laboratory to test the susceptibility of 
units to amateur radio signals. The phones operate at 46-49 
MHz,  and there is an amateur band at 50-54 MHz,  which 
might cause objectionable EMI. 

According to subcommittee member Jay Padgett of 
AT&T Consumer Products Labs in Neptune, NJ, no deci- 
sion has yet been made on what data should be.collected. 

Padgett pointed out that the 49 MHz cordless phones 
have been on the market for some time, with virtually no 
interference complaints. Had there been a problem, the in- 
dustry would have heard something by now. 

Eric Schimmel of EIA's Information and Telecommuni- 
cations Technologies Group agreed with Padgett: "We 
don't anticipate any problems showing up in the lab tests." 

Heinnan said that his ad hoc working gmup will begin 
addressing the immunity of burglar a l m s  and other secu- 
rity devices later this year. 

VDTs and Problem Pregnancies: 
Research Underway 

The possible link between video display terminals 
(VDTs) and miscarriages and bii defects is being inten- 
sively studied in the U.S. and Europe. 

NIOSH Study 
Researchers at the National Institute for Occupational 

Safety and Health (NIOSH) have eliminated half of a 
planned two-part study of VDTs and reproductive risks, 
and the remaining part of the project is in limbo while 
agency officials consider whether it can pmduce useful in- 
formation. 

NIOSH researchers originally designed the epidemiolog- 
ical study to include both prospective and retrospective 
components. For the prospective portion, which has been 
dropped, NIOSH had intended to follow the reproductive 
histories of approximately 4,000 female telephone 
operators for two years. The study population would have 
consisted of 2,000 women working with VDTs and a con- 
trol group of women using single-line, tight-emitting diode 
(LED) displays. In the retrospective part, NIOSH plans to 
ask the same women to describe their health and repmduct- 
ive histories for the last two-and-a-half years. 

NIOSH was forced to abandon the forward-looking 
compnent when representatives of the three telephone and 
telecommunication companies scheduled to participate an- 
nounced that the LED opentors would soon begin using 
VDTs, invalidating their role as controls. The announce- 
ment came at a meeting held at NIOSH offices in Cicin- 
nati, OH, on December 17 to review the study protocol. 

Teresa Schno~,  the lead researcher on the project, said 
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in a subsequent telephone interview that it would have 
been 'preferable" to do both parts of the study and that 
the agency will now decide whether to do the historical 
component or nothing at all. But Dr. Jane Gordon, who 
headed the study until she left the agency in June, told 
Microwave News that the retrospective research "will be 
of very, very limited use" and will not add much to what 
is already known. Gordon is now a part-time consultant to 
the Communications Workers of America. 

Meanwhile, the protocol for the retrospective part of the 
study has come under fm from both industry and labor 
groups. Industry groups are complaining that NIOSH 
should look at other occupations, not just telephone 
operators, to ensure that theresults can be gcncralized to 
other VDT-based iobs. Union officials want more attention 
placed on stress and equipment design as possible causes 
of reproductive abnormalities. 

NIOSH will not measure radiation levels or try to de- 
termine whether radiation emissions might affect pregnan- 
cies. Agency officials downplay possible health effects 
caused by VDT emissions, including very low frequency 
(VLF) fields. 

Agency officials have not yet set a starting date for the 
study, but Schnon hopes to begin distributing question- 
naires by late summer. 

Other Developments 
Researchers elsewhere are also focusing on the VDT- 

problem pregnancy issue. 
0 Dr. William Butler, an epidemiologist at the University 
of Michigan at Ann Arbor, announced at the December 17 
NIOSH meeting that he and Dr. Kelley Brix are planning a 
retrospective epidemiological study of VDTs and repmd- 
uctive risks. Butler said that they "will cover different 
ground" than NOSH. He would not comment on their 
fundiig sources or study populations. 
e Researchers at Finland's Institute of Occupational Health 
in Helsinki found no evidence that VDT work can cause 
b i i  defects. Using listings in the national b i i  registry 
and a limited number of questionnaires, Drs. Kari Kurpa, 
Peter C. Holmberg, Kaarina Rantala and Thula Nurminen 
concluded that working at VDTs produces no increase in 
the rate of reproductive abnormalities among exposed 
women. Thus, the authors report in the December 8, 1984 
issue of Lancer that "our results do not give support to 
rumors that exposure to VDTs causes b i i  defects." Re- 
sponding to this and other VDT research, Lancet 
editorialized on January 12 that continued research "will 
probably dissipate many of the general fatigue symptoms 
[reported by operators], and with them will go much of file 
anxiety about radiation. Much, hut never all of the anxiety; 
where the health of so many is involved, unruffled vigi- 
lance is a good prescription." 
A statement has been issued from the first international 
conference on VDTs and reproductive risks, held Novem- 
ber 29-30 in London, England. The meeting, which was 
closed to the public and 9 e  press, brought together re- 
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searchers from Europe, Canada and the U.S. In a summary 
statement, conference organizers report that: "...there was 
general agreement among the panel of expert speakers that 
the investigations which have been carried out throughout 
the world - involving both the measurement of emissions 
from VDTs and the study of groups of operators to see if 
they have suffered any ill effects -have failed to confirm 
that the alleged harmful effects are athibutable to VDT 
work. However, there was also general agreement that fur- 
ther surveys and research were justified given the complex 
and emotive nature of the allegations." A copy of the 
statement can be obtained from Humane Technology, PO 
Box 2, Quorn, Nr. Laughborough, Leicestershire LE12 
8EG, England. Also available is a complete set of the pa- 
pers presented at the meeting. It costs 15 pounds in Europe 
and 16.50 pounds elsewhere (prepaid, price includes post- 
age). 
e A NOSH investigation of a problem pregnancy cluster 
at Southern Bell's offices in Atlanta, GA, confirmed that a 
cluster existed hut did not find its cause (see MWN, April 
and May 1984). In a report released in late January (HETA 
83-329-1498), NIOSH explained that maternal age, M T  
use and time spent standing were ruled out as possible 
agents for the 43 percent miscarriage rate (6 of 14 pregnan- 
cies) that occurred among workers on the fifth floor of one 
of the company's buildings. This is one of three ongoing 
NIOSH investigations of possible pmblem pregnancy clus- 
ters and the fmt for which a report has been completed. 

FCC Action on RFIMW 
Radiation Expected Soon 

The Federal Communications Commission (FCC) is ex- 
pected to reach a decision soon on its proposed rules on 
radiofrequency and microwave (RFIMW) radiation 
hazards. An FCC staffer said the commission may issue a 
rulimg following its February 14 meeting or soon thereafter. 

If the FCC decides to make radiation safety a factor in 
evaluating environmental risks, it will probably base its 
guidelines on compliance with either the American Na- 
tional Standards Institute (ANSI) or Occupational Safety 
and Health Administration (OSHA) standards. 

Final action on Docket No. 79-144 has been pending 
since early 1982, when the FCC proposed a requirement 
that applicants for new facilities complete an environmen- 
tal assessment, and possibly an environmental impact 
statement, if workers or the public could be exposed to 
radiation levels above 10 mW/cm2. The rules are designed 
to meet the commission's obligations under the National 
Environmental Policy Act (see 47 Federal Register 8214, 
February 25, 1982 and MWN, March 1982). 

The broadcast and communications industry used the 
proposal as an opportunity to urge the FCC to preempt 
state and local RF/MW radiation standards. Some com- 
menters advised the commission to adopt the 1982 ANSI 
limits; others suggested staying with the more lenient 10 
mW/cm2 OSHA standard (see MWN, Septembe~ 1982). 

-- 

Hawaii Broadcast Radiation 
(conrinuedfiom p.1) 
open access area on top of the Coty Tower he measured 
VHFpower densities of up to 663 uW/cm2. 

Readings were generally lower inside buildings than in 
the open air because, EPA points out, walls and roofs at- 
tenuate the radiation. At VHF frequencies, the two highest 
indoor readings were 27-60 uW/cm2 in an apartment on the 
10th floor of Coty Tower and 40 uW/cm2 in the restaurant 
at the Ala Moana Hotel. These power densities do not ex- 
ceed any current guidelines used in the U.S., though they 
are higher than the Soviet Union's standard for the general 
population. 

The radiation levels cited in the repart are apprnximate. 
Tell cautions that they are accurate within a factor of plus 
or minus 2 decibel: "This corresponds to a possible uncer- 
tainity of +58 percent and -37 percent in the stated power 
densities and a possible uncertainty of +26 percent and -21 
percent in the stated elechic or magnetic field strengths. 
For example, a stated power density of 500 uW/cm2 could 
in reality be as low as 315 uW/cm2 or as high as 790 uW/ 
c d . "  

Reactions in Hawaii 
The release of the EPA report caught most people in 

Honolulu by surprise. "I got no warning that they were 
going to release the report," said City Councilmember 
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Marilyn Bomhorst, who has expressed concern about radi- 
ationexposure. 

The EPA report, Radiofrequency Radiation Measure- 
ment Survey, Honolulu, Hawaii, May 14-25, 1984, was 
handled with p a t  sensitivity within the agency. Although 
it was completed last June, EPA delayed release until Jan- 
uary while staffers wrote an accompanying "Background 
Information" fact sheet. Agency officials, one from Wash- 
ington, DC, and one fmm the regional oftice in San Fran- 
cisco, CA, went to Hawaii to hand deliver the report to 
key state and local officials and to answerquestions. 

"I wish we had better data on whether the ANSI stan- 
dard is safe," Bomhorst said, referring to the guidelines 
set by the American National Standards Institute in 1982. 
She added that "I would feel a lot safer if we were follow- 
ing the Portland standard." The city of Portland, OR, has 
thestrictestRFstandardintheU.S. 

Robert Hall of the Hawaii Institute for Biosocial Re- 
search in Honolulu said that he was "shocked" by the dis- 
parity between EPA's press release and the numbers in the 
actual report. He echoed Bomhorst's opinion of the ANSI 
standard: "We are not going to listen to ANSI." Hall had 
been pressing EPA to come to Hawaii to assess radiation 
risks since 1977. 

(In its press release, EPA officials said that they do "not 
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believe that the levels of RF radiation measured at the 
Hono1ulu sites pose an -date risk to the public be- 
cause it is likely that most exposures are brief or intermit- 
tent and few, if any, people are l iely to be exposed con- 
tinuously to the highest levels." Similarly, an FCC press 
release said: "It was pleased to announce that the results of 
the study have shown that radio and TV signals in Hon- 
olulu do not pose an immediate danger to the public. ") 

(In its backgmund paper, EPA concludes that beating is 
the primary health effect of RF radiation. W~th respect to 
low-level effects, the agency wrote: "The scientific litera- 
ture also contains evidence intimating non-thermal effects 
fr6m RF radiation, but this is unproven." And: "A recent 
study said to show a non-specific increase in tumors and 
adrenal effects in laboratory animals chronically exposed at 
0.4 WlKg of RF radiation needs to be analyzed in depth" 
(see MWN, July/August 1984).) 

Congressman's AM Station 
The family of Democratic Congressman Cecil Heftel 

owns KSSK-AM, which broadcasts from a tower that pro- 
duces one of the hot spots reported by the FCC. The radio 
station is located at Ala Wai Tower, where EPA measured 
levels of 306 mW/cm2 near the tower's access-Siting 
fence. 

Ted Bomstein, the congressman's administrative assis- 
tant, refused to comment on Heftel's personal business af- 
fairs. According to the 1983 Broadcasting Yearbook, 
KSSK is owned by Heftel Broadcasting Corp., of which 
Cecil Heftel is president. The congressman's district in- 
cludes Honolulu. 

Earl McDaniel, KSSK's general manager, said that he 
had read the EPA report and that he was pleased to lind out 
that no one is in danger. With respect to remedial actions, 
he said that the station would look to the FCC. 

Councilmember Bomhorst said that her staff is looking 
into the possibility of proposing an exposure standard for 
Honolulu. In the meantime, she is urging EPA to set na- 
tional limits. In addition, Hall said that he and his asso- 
ciates are preparing their own repart on radiation exposures 
in Honolulu. 

Both Bomhorst and Hall cited past government decep 
tion over pesticide contamination in the state and raised the 
possibility that EPA was repeating the same ermrs, thereby 
risking its credibility on the radiation safety question. 

Current Standards 
EPA bad been planning to propose RF radiation limits of 

100 uW/cmZ for the VHF band and 10 mW/cmz for AM 
Frequencies before internal agency disputes stalled the 
proposal in June of 1984 (see MWN, June and July/August 
1984). These levels are ten times stricter than the 1982 
ANSI limits for both occupational and public exposures 
- 1 mW/cmz and 100 mW/cmz at VHF and AM frequen- 
cies respectively (see M WN, September 1982). 

In 1983, IRPA approved l i t s  for the general public of 
200 uW/cmz (VHF) and 2 mW/cmz (AM) (see MWN, 
March 1984). And in 1984, the Johns Hopkins University 

Applied Physics Laboratory set occupational standards of 
100 uW/cmZ for VHF and 10 mW/cmz for AM frequencies 
(see MWN, December 1984). 

The state of Massachusetts has its own standard: 200 
uW/cmZ for VHF and 20 mW/cmz for AM - designed to 
be five times stricter than the ANSI limits (see MWN, 
September 1983). In 1980, Portland, OR, set its own 
- and the strictest - standard: 100 uW/cmZ for VHF and 
500 uW/cmz for AM. 

At the 21 Honolulu sites where measurements were 
made, 5 locations (3 AM, 2 VHF) were in excess of the 
ANSI standard, 11 would violate the Massachusetts stan- 
dard (6 AM, 7 VHF), and 12 would exceed the IRPA lim- 
its (7 AM, 7 VHF). In some locations, both VHF and AM 
standards were exceeded. Most of the sites are publicly 
accessible, though only two of the AM readings that were 
above the ANSI limits were in public spaces. EPA points 
out that all the locations are near antennas and were picked 
because they were believed to have the strongest RF fields. 
EPA also notes that the fields fall off quickly with dis- 
tance. 

Based on previous field studies, EPA has estimated that 
less than one percent of the U.S. population is exposed to 
more than 1 uW/cmZ. 

Remedial Work Underway 
Steps have already been taken to limit exposures near 

the two publicly accessible AM towers where fields exceed 
the ANSI standard. William Hassinger, engineerihg ad- 
visor to the chief of the FCC's mass media bureau, told 
Microwave News that the commission is in contact with 
representatives of the owners of the radio stations and that 
remedial action is underway. 

In one case, Hassinger said, the station owns the af- 
fected land and a fence probably will be erected to bar 
public access. In the second case, a solution may take 

I Other Radiation Hot Spots I 
While local zoning laws that force broadcasters to put 

their antennas in populated areas make downtown Hon- 
olulu aspecial case, there are many other locations in the 
United States where the public may also be exposed to 
radiation levels in excess of the ANSI standard. 

EPA's Richard Tell said that there are "localized hot 
spots" thmugbout the United States. In a telephone 
interview from his oEce in Las Vegas, NV, Tell said 
that he had a computer printout listing about 200 FM 
stations which can, accolding to calculations, produce 
general public exposures greater than the ANSI stan- 
dad. I Tell recommended that fences he built to block public 
access 10 some or these hot scots. "We should eo out I 

I and identify the worst case exposure locations i d  tell 
people where the unacceptable levels are," Tell said. I 
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Hawaii Broadcast Radiation 
longer because the propelty is leased. Hassinger described 
the owners as "eager to help and resolve the problem." 

An FCC press release stated that "any plans or propos- 
als developed by the FCC likely will be highly individ- 
ualized and will require a great deal of cooperation by all 
parties concerned. " 

The FCC has no formal rules governing occupational 
and public exposure to non-ionizing radiation. Hassinger 
said that the commission was gauging health risks on the 
basis of the ANSI limits. 

The National Association of Broadcasters (NAB) also 
said that the stations involved were cooperating to resolve 
the problem. NAB President Edward Fritts called the 
Hawaii situation an "isolated and unique" case because 
broadcast towers are rarely located in inhabited areas. 

In a press release, Frins said that the NAB favored the 
ANSI standard and asked the federal government to adopt 
it to "assuage unwarranted public concern and eliminate 
unnecessary confusion at the state and local level." He 
noted that, "For more than 50 years, broadcasters have 
provided communications services ... with absolutely no 
evidence of ham. " 

The Electromagnetic Energy Policy Alliance (EEPA) 
also urged the federal government to adopt the ANSI stan- 
dard. In a press release, the trade group stated that, "The 
EPA survey results c o n f i  that the Honolulu general puh- 
lic is in no danger from exposure to RF fields generated by 
radio and television broadcasting." 

Beyond ANSI 

While the two AM towers should be able to meet the 
ANSI limits without incurring large costs, Honolulu 
broadcasters would have more difficulty conforming to 
tougher limits, !&e the EPA's stalled 100 uW/cm2 pro- 
posal. 

Although EPA could set a standard as early as next year 
(it may not be 100 uW/cmZ; indeed, EPA may decide a 
standard is not needed), very little planning is underway to 
meet limits which are stricter than ANSI's. 

FCC's Hassinger believes that a long-term solution will 
probably be needed. "Wholesale relocation" of the anten- 
nas would be good, if feasible, he said, with the goal of 
"putting somedistance between transmitters and people. " 

At the NAB, Tom Keller, vice-president for science and 
technology, said that he could nut predict whether stricter 
standwds than ANSI's would be adopted or how broadcas- 
ters would react to such measures. He said that it is in the 
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broadcasters' best interests to make the antennas more effi- 
cient, which would be the case if the towers were placed 
on the hills overlooking Honolulu. 

At present, local laws prevent broadcasters from siting 
antennas on the adjacent hills, forcing the towers to he 
built in the middle of the city. 

Shock and Burn Hazards 

In the course of taking survey measurements, Tell re- 
sponded to an FCC request to investigate accounts of win- 
dow washers at high-rise buildings receiving RF hums 
from the long, metal cables that support their platforms. In 
one experiment, Tell measured almost one half ampere of 
current in a cable (extending from the roof of the Villa at 
Eaton Square), even though the ground level electric field 
strengths were only 1-2 V/m. According to the-EPA report, 
"it was not possible to measure the open-circuit voltage on 
the cable, but the voltage was sufficient in strength to pro- 
duce electrical arcs from the cable to grounded objects." 

The report goes on: "Under these particular conditions, 
(the presence of conductors such as metal cahles in low 
frequency fields), the RF hum phenomena is difficult to 
control ... and shocks and bums present a real hazard for 
window washers using metal cables. Depending on 
whether metal cahles are hung in close proximity to 
flammable materials (cloth awnings, grass, brush) or close 
to street level, f i e  hazards andlor shocks or bums to 
passersby inadvertently touching cables miglit be possi- 
hL " 

EPA has referred the matter to the Occupational Safety 
and Health Administration (OSHA). In a telephone inter- 
view, Bob Curtis of OSHA's Health Response Team in Salt 
Luke City, UT, acknowledged that metal cables create a 
shock risk, but explained that non-conducting cables can- 
not be used because of other OSHA rules. 

(As noted earlier, in his report Tell cites a case of a label 
machine causing RF bums inside a store near a broadcast 
tower.) 

There have also been reports of longshoremen receiving 
RF hums while working near cranes on docks half a mile 
from an AM radio tower. And Councilmember Bornhorst 
said that she knew of a report of sparks causing a fire in 
garbage at the bottom of an elevator shaft. Hall also said 
that he knew of a spontaneous fue near a broadcast tower. 

Anecdotal stories of neurological disorders and other 
health complaints among residents of apartment buildings 
near broadcast towers are also circulating. These could not 
be c o n f i e d  and no health studies have been done. 

OSHA's Curtis said that he had also been to Hawaii to 
take measurements last year hut that he had not investi- 
gated commercial broadcast sources. He took readings near 
the Navy's Omega antenna and its communications station 
at Lualualei (see MWN, JulyIAugust 1982). Curtis said 
that his report would be completed in about six weeks. 

For a copy of the Hawaii report, contact: Office of 
Radiation Programs, EPA, 401 M Street, SW, Washington, 
DC 20460.1$ 
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EPA Plans To Issue 
RFIMW Standard in 1986 

The Environmental Protection Agency (EPA) now plans 
to issue federal F i t s  in 1986 for public exposure to 
radiofrequency and microwave (RFIMW) radiation. The 
agency's schedule is cited in a letter from Joseph Cannon, 
EPA Assistant Administrator for Air and Radiation, to 
Mark Fowler, chairman of the Federal Communications 
Commission, which accompanied the release of an EPA 
report on radiation levels in Honolulu, Hawaii (see story 
onp.1 and the complete text of the letter on p.8). 

In his January 22 letter, Cannon wrote that in 1985 EPA 
will "propose several options for limiting exposure to RF  
radiation." Among the listed possibilities are a 100, 200 or 
1,000 uW/cm2 standard. The agency may also aecide that 
public exposure. can be controlled without a standard. 

Cannon also said that he anticipated reaching a decision 
on a national RF/MW radiation standard in 1986. 

David Janes, of EPA's Office of Radiation Programs 
(OW) in Washington, DC, confmed this schedule in a 

CONFERENCES 
March 5-7: 6th Symposium & Technical Erhlhitlan on Elec- 
tromagnetic Compatibility, Zurich, Swimrland. Contact: EMC Sym- 
posium & Exhibition, Elll Zentrum-IKT, 8092 Zurich, Switzcdnnd, 
256-27-90. 
March 20: Sympasium on V i o n  in the High Tech Society, Sheraton 
Washington Hotel, Washington, DC. Conw: American Optometiic As 
sociation, 243 N. tindkrgh Blvd., St. Lauis, MO 63141, (314) 991- 
4100. 
March 21-22 IMTCI85: InstnunenlaticuiMeasnrement lkchology 
Conference, Hyan Regency, Tampa, FL. Contact: Dr. Robert Ashley, 
Speny Carp., PO Box 46-48, Clenmater, FL 33518, (813) 577-1900, 
cxt. 2228. 
March 2226: 3rd Annual Meeting of the Society for Magnetic b 
n s o a  Imaging, Town & Country Hotel, San Diego, CA. Contacr: 
SMRI, 1340 Old Chain Bridge Rd., Suite 300, McLean, VA 22101, 
(703) 790-1745. 
April 3-4: Ztrt Annual Meetiag of the National Council on Radiatioo 
Protection and Measuremen&, Washington, DC. Contact: NCRP, 
Suite 1016, 7910 Wwdmont Ave., Bethesda, MD 20814, (301) 657- 
2652. 
April 14-17: 63rd Annual Convention of lhe National h i a t i o n  of 
Bmdcazters, Las Vcgas, NV. Confact: NAB, 1771 N S a t ,  NW, 
Washington. DC20036, (202)293-3570. 
April 1M7: 8th International Colloquiom on the Prevention of Oc- 
mpatiwal Risks due to Ektricity, Landon, UK. Contact: Intern- 
tional Fire Security & Safety Exhibitions & Conferences Ltd., &en- 
dish House, 1281134 Cleveland St., London WIP 5DN, UK, (01) 387- 
5050.~. 
April 16-19: 4th International Conference an Antennas aod Propaga- 
tion (ICAP 853, foventry, UK. Contact: Institution of Ekuicnl En- 
gineers (IEE), Savoy Place. London WC2R OBL, UK, (01) 24&1871. 
ed.  222. 
April 17-19: 3rd In tematha l  Conference an Developments in Power 
System Protection, Landon, UK. Contact: IEE, xc April 16 above. 
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telephone interview with Microwave News. 
EPA plans to propose limits last summer were stalled by 

dissent within the agency, principally from the Office of 
Policy Planning and Evaluation (see MWN, June and 
July/August 1984). In the fall, O W  Director Sheldon 
Meyers said that EPA would go to the Federal Register to 
obtain more information in an effort to decide on a pre- 
ferred course of action (see MWN, October 1984). 

EPA has now combined two steps: the agency will ask 
for outside opinions and propose a standard at the same 
time. Janes explained that the agency could save a year 
using this approach. 

Informed sources note, however, that there is little 
chance a standard could emerge without a strong commit- 
ment from the new EPA administrator, Lee Thomas, be- 
cause of longstanding opposition from the agency's policy 
nffirp - - --- - . 

Cannon also told Fowler that later this year EPA would 
issue an economic analysis of the costs to broadcast 
sources of complying with R F M  standards. The analysis 
is being prepared by the Lawrence Livermore National 
Laboratory (see MWN, JanuarylFebroary 1984). 

SHORT COURSES 
March 18: Eleetrostalic Dkharge (ESD) Control, Dallas. TX. Fee: 
$295. Contaet. R&B Enterprises, 20 Clipper Rd., West Comhohaeken, 
PA 19428, (215) 825-1960, 
March 18-20: Dielectric Resonators, Oxford, MS. Fee: $550. Contacr: 
Division of Continuing Education, University of Mississippi, University, 
MS 38677. 
March 18-21: Elements of Phssed Array Radar System Design, At- 
lanta. GA. Fee: $750. Contact: Dept. of Continuing Education, Gcorgia 
Institute of Technology, Atlanta, GA 30.132, (404) 8962400. 

March 18-22: TEMPESI-Design, Contml & lbtiog, Washingfan, 
DC. Fee: $1175. (Senet Security Clearance Required.) Conlact: DWCI, 
Star Route 625, PO Box D, GaimsviUe, VA 22065, (703) 347-0030. 

March 2C-21: Electromagwtie F'nk (EMF) Desim and Test, Dallas, 
TX. Fee: $595. Contact R&B, see March 18 above. 

March 75-26: Lightning Protestion, Orlando, FL. Fce: $650. Contact: 
Continuing Engineering Education, George Washington University 
(GWU), Washington, DC 20052, (800) 424-9773 or (202) 6766106 in 
DC. Repealed August 12-13: Washington, DC. 

April 1-4: Compulational Melhods in Ektmmagnetirs, Montcroy, 
CA. Pee: $750. Contact: Ann Beekman, SCEEE. 11th & Massnchusetu 
Ave., St. Cloud, FL 32769, (305) 892-6146. 

April 15.18: Modem Microwave Measumenfs, Palo Alto, CA. Fee: 
$895. Contact: Continuing Education Institute (CEI), 10889 Wdshire 
Blvd., Las Angeles, CA 90024, (213) 824-9545 or (301) 5S6Olll. Re- 
pealed May 13-16: Alexandria, VA. 

April 15-19: Caser Microwave Aazards Course, Aknteen Roving 
Gmund, MD. Fee: NA. Contact: Mrs. Donley, US Amy Envimnmenlal 
Hygiene Agency, Aberdeen Roving Ground, MD 21010, (301) 671- 
4158. 
May 6-10: Radiation Safety, Evansmn, E. Fce: $895. Contact: Con- 
tinuing Engineering Studies, 2804 Technological Institute, NorUlweslern 
University, Evanston, IL 60201, (312) 492-3365. 
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FROM THE FIELD 
EPA Letter to FCC on Hawaii 

Broadcast Radiation 
Reprinted below is the complete ten  of the January 22 letterfrom 
Joseph A. Cannon, assistant administrator for air and radiation 
at the Environmental Protection Agency (EPA) to Mark S. 
Fowler, chairman of the Federal Communications Commission 
(FCC), accompanying the EPA report on the levels of broadcast 
radiation in Honolrrlu, Hawoii. 

Dear MI. Fowler: 
At your request, a joint EPA and FCC study was conducted in 

.May 1984 to measure the intensitv of radiofrequency (RD radia- 
tion fields in the vicinity of bioadcast staions h ~ono ln lu ,  
Hawaii. I am happy to provide you with the enclosed report that 
summarizes the &Its of these field measurements. 

- 
In the study, measurements were made only in areas near an- 

tennas, and &ost all of the broadcast tow& id Honolulu were 
included. The survey locations are representative of places in 
Honolulu where oublic exwsures to RF radiation fields are be- 
lieved to be high&. The Gsults show that public exposures in 12 
out of the 21 smvev locations exceed limits currentlv omwsed. 
recommended, andlir adopted by several scientific & d t e c h i c ~  
advisorv oreanizations or redatorv bodies. Because of the com- . - 
bination of exposure levels and public accessibility, at least two 
of the locations may warrant further evaluation. The mea- 
surements and various exposure guidelines are discussed in the 
report. 

RF radiation can produce various biological effects. Most stud- 
ies use exoerimental animals exposed for relativelv short ~eriods 
of time, ;ather than long-tem'continuous expos&es, &d few 
health studies of people hove been done. At relatively high 
levels, health effects are due to heating of cells and tissues, and 
increases in temperatnre are dependent on duration of exposure. 
At lower levels of exposure, the public health significance of ex- 
perimentally observed effects is not well understwd. 

Although there are many uncerlainties in our c a n t  under- 
standing of how exposure to RF radiation affects human health, it 
is possible to interpret the meaning of the observed biological 
effects in terms of the potential for adverse health effects in ex- 
posed people and to identify subgroups in the population who 
may be particularly sensitive. Such an interpretation is presented 
in the enclosed fact sheet. The fact sheet also gives other back- 
ground information on the survey, and it will be distributed to the 
public and members of the press who may request the report from 
US. 

We do not believe that the levels of RF radiation measured at 
the Honolulu sites pose an immediate risk for the following rea- 
sons. Field intensities tend to dmp off rapidly as distance from 
the source increases. In general, beyond about 100-150 feet from 
the base of antenna towers, people are exposed to low levels, 
typically below 1M) microwatts per square centimeter or about 
0.04 watts per kilogram of body mass .... The highest levels mea- 
sured in this survey were outdoors in close proximity to the to- 
wers, on rooftops, or in areas with access normallv limited to 
maintenance personnel or other workers. Indoor fields are gener- 
 low because of shielding bv the walls and roofs of buitdinas. 
Cdnsequently, it is likely thzt kost exposures are transient or&- 
termittent, and few people are likely to be exposed continuously 
to the highest fields. However, it would be prudent for you to 
investigate how many people have access to areas with the high- 
est fields, and how often and how long they are exposed. 

I understand that the Commission, in cooperation with local 

authorities. will decide if and what cumtive actions mav be 
needed in ~onolulu. I recognize that the results of this stud; arc 
diff~cult to interpret in the absence of the Federal Guidance you 
have requested from EPA. In 1985, EPA intends to propose sev- 
eral options for limiting exposure to RF radiation. The options 
encompass the range of limits recommended or adopted by vari- 
ous advisory groups such as the International Radiation Protec- 
tion Association (IRPA) and the American National Standards In- 
stitute (ANSI), and include: 
1. Contmlling public exposure by limiting wbole-body avenge 
specific absorption rates (SAR) to 0.04 watts per kilogram 
(WIKg) for frequencies above 3 Megahertz (MHz) and to 87 volts 
per meter (Vlm) or 0.23 Amperes per meter (Alm) at frequencies 
below 3 MHz. 
2. Controlling public exposure by limiting wbole-body average 
SARs to 0.08 WIKE for frwuencies above 3 MHz and to 275 
Vlm or 0.73 Alm fo; frequetkies below 3 MHz. 
3. Controlling public exposure by limiting whole-body average 
SARs to 0.4 % K g  for frequencies above 3MHz and to 614 V& 
or 1.63 Alm for frequencies below 3 MHz. 
4. Other possible options, including not establishing Federal 
Guidance for RF radiation. 

I anticipate that we will reach a decision on establishing Guid- 
ance in 1986. But, in the absence of formal EPA Guidance, you 
should at least consider evaluating the two publicly access~ble 
locations in Honolulu where the measured exposure levels exceed 
the third option level listed above. In addition, we will be glad to 
help you with additional analyses you may undertake such as cal- 
culating exposures at various distances from the towers or iden- 
tifying techniques (fencing, posting, andlor shielding, etc.) that 
can be used to limit oublic access to the hieber fields near an- - 
tenna towers. 

We have iust oublisbed a review of the bioloeical effects of . . u 

radiofrequency radiation, and various other background docu- 
ments will also be made available to the public in 1985: 
0 Radiofresuency radiation in the envimument -sources and . . 
levels of exposure (Office of Radiation Programs, EPA). 

An eslimate of the poteotial uosls of euidelines limiune public 
exposure to RF radiation from broadrast sources ( ~ k n c e  
Livermore National Laboratow). 

Assessing the potential imphct of Fcdenl radiation safety regu- 
lations on AM. FM, and TV broadcast sources (Office of Radia- 
tion Programs, EPA). 

If you have any questions about the report, please feel free to 
call me at 382-7400. 

Sincerely, 
Joseph A. Cannon 

VDT Radiation Measurements 
at SRI International 

The following communication was sent to Microwave News by 
Jane Clemmensen, a research engineer at SRI International. 
Clemmensen's lener is dated October 11. 

We would like to provide additional data relative to the article 
on VDT flyback radiation (MWN, September 1984). Our com- 
ments will be restricted to Dr. Guy's data since the EPA mea- 
surements were peak rather than rms average fields. We did not 
measure rise and fall times of the horizontal sweep oscillator. We 
measured the vertical component of the electric field (Ez) and one 
or more components of the magnetic field (Bx, By. Bz). Unless 
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otherwise noted B-field values given are for the total B vector. 
Our data on VDTs are consistent with Guy's range of rms 

magnetic fields (25-175 nT [nanoteslal or 0.02-0.14 Mm) which 
he measured 25-30 cm fmm the screen. We measured fields 30 
cm in front of the screen of an old Heathkit terminal and found 
the magnetic field at the flyback frequency. 15.5 kHz, to be 63 
nT (0.05 Mm). The B-field 40 em away from the rear of the 
VDT was 13 nT (0.01 Mm). Our electric field data are not in 
agreement with Guy's generalization that E-fields measured 
25-30 cm from the screen are typically 5 Vlm for new VDTs and 
50 Vlm for older VDTs. We measured a 1.5 Vlm electric field at 
15.5 kHz at a distance 30 cm from the front of the screen of an 
old Heathkit terminal. More measurements on a number of dif- 
ferent VDTs are clearly indicated before generalizations can be 
made. 

Any discussion of fields from VDTs should also include televi- 
sion sets because they display similar spect~al features and pm- 
dnce VLF emissions. The horizontal sweep frcquency.is standani- 

UPDATES 
BIOLOGICAL EFFECTS 

ELF Research at 'Mane ... A group at the Electroscieuce 
and Biophysics Research Lab at lhlane University in New 
Orleans, LA, has been studying the effects of chronic ex- 
posure to high intensity electric fields for EPRI. The exper- 
iments were completed in 1982; shortly thereafter, the 
principal investigator, Dr. Y.J. Seto, died. The other mem- 
b m  of the research team are Drs. William Dunlap, S.T. 
Hsieh, John Lymangmver, Deborah Majeau-Chargois and 
Cedric Walker. They have published a number of papers 
describing the results of their multi-generation study. In 
general, they did not identify any gross effects, though 
they did fmd a number of subtle interactions. Exposing rats 
to 80 kV/m unpemrtKd 60 Hz electric fields for 42-240 
days (a mean of 125 days) resulted in enhanced growth in 
the long bones, causing both increased length and mass 
(Journal of Bioelectricify, 1. 339, 1982). Exposure for 120 
days from conception caused no changes in food and water 
intake, hot there was a statistically significant effect on the 
pattern of growth, "suggestive of a slight initial devel- 
opmental delay" (Journal of Bioelectriciry. 2. 197, 1983). 
The same 120-day exposure period caused no changes in 
body chemistry metabolism, as measured by 17 serum 
chemistry assays (Journal of Environmental Science and 
Health, ,419, 865,1984). Exposing four generations of rats 
to 80 kV/m did not affect the incidence of gross malforma- 
tions or resorptions, nor did it change fetal orientations or 
the offsprings' sex ratios (IEEE Transactions on Biornedi- 
cal Engineering, 31. 693, 1984; this paper also describes 
the exposure facility.) Still to come are the results on 
hema@logy. Some of these findings were presented at the 
1982 BEMS meeting in Los Angeles, CA. In that paper, 
Majeau-Chargois reported a very significant decrease in 
white blood cells, as well as significant changes in spleen, 
kidney, adrenal and testes weights (see MWN, JulyIAugust 
1982). According to Hsieb. the hematology results will ap- 
pear in Envirorzmental Research. 37. in August 1985. One 
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ilcd in TV sets at 15.7 kHz. In VDTs the flyback frequency var- 
ies with make and manufacturer. The electric and magnetic fields 
originating from the flyback transformers of VDTs and TV sets 
are also accompanied by strong electric and magnetic fields at 
harmonics of the 60 Hz power line frequency. The magnitude of 
harmonic fields is appmximately equal to the fields from the 
flyback transformer. 60 Hz harmonic fields therefore must be 
measured in addition to VLF radiation. 

Our measurements of TV sets were made 1 m in fmnt of the set 
at the height of a sitting child's head, 0.7 m above the floor. 
Electric fields at 1 m ranged from 1 Vlm for a Sony TV to 3 Vlm 
for an RCA. The single-axis magnetic field 1 m in fmnt of the 
Souy was 1 nT (8x104Alm) for the By orientation. The magnetic 
field from the RCA TV was 0.5 nT (4~10-~A/m) for the By 
orientation and 1.5 nT (I.~xIO-~ Mm) for the Bx orientation. 

Jane M .  Clemm~.nren, Rewarch Engineer 
Radio Phvsics Laboratow. SRI Intemationd 
333 ~ave~swood Ave.,  enl lo Park, CA 94025 

of the most interesting fmdings from the EPRI project was 
the demonstration of intensity windows at 60 Hz. The team 
discovered that exposure for five-and-a-half hours to a 10 
kV/m 60 Hz field caused a highly significant, threefold 
elevation in the production of stemids by the rat's adrenal 
conical tissue after in vitro administration of adrenocor- 
ticotrophic hormone ( A W ) ,  but that 5, 100 and 1000 
kV/m fields had no effect (Life Sciences, 32, 691, 1983). 
Hsieh said that additional papers are planned. 

COMPATIBILITY & INTERFERENCE 
ISM EM1 to Aircraft ... In 1982, the FAA signed a 
$40,000 contract with the Avionics Engineering Center at 
Ohio University to determine, through calculations and 
measurements, the risks of EM1 to aircraft avionics, espe- 
cially with respect to insaumeut landing systems (ILS) and 
automatic direction fmding (ADF) receivers (see MWN, 
September 1983). A fmal manuscript was sent to the FAA 
in the spring of 1984 and has been under review ever since. 
Last May, after the work bad been completed, the center's 
James Nickum told Microwave News that he had tumed up 
some interesting fmdigs. For instance, he said that the 
ground-to-air propagation of ISM radiation is 
"signifcantly different" from ground-to-ground pmpaga- 
tion. "There is certainly a need to address the issue of 
radiation interference to aeronautical services," Nickum 
said. While he did not advocate setting new standards, he 
did indicate that thought should be given to the advisability 
of siting ISM equipment near airports. (Last September, 
Nickum left Ohio to join the Collins Division of Rockwell 
International in Cedar Rapids, IA.) The FAA now esti- 
mates that the Ohio University report will be issued in 
May. 

GOVERNMENT 
FCC Steps Up Enforcement ... The FCC seized electronic 
equipment valued at $500,000 late last year, ending a 



UPDATES 
two-year investigation into the import of "non-type ac- 
cepted" devices. In a raid on Granada Elecbonics of 
Brooklyn, NY, the commission confiscated more than 
2,700 items illegally imported from the Far East, includimg 
CB radios, walkie-talkies and FM receivers, all of which 
are potential sources of RF interference. The CB radios, 
for example, are capable of operating at unauthorized fre- 
quencies and at power levels exceeding commission limits. 
Lawrence Wallach of L.W. Sales in Lynbrook, NY, was 
arrested for the unlawful sale of illegal CB transceivers. If 
convicted, the 27-year-old Wallach faces a maximum of 5 
years in prison and $5,000 in fines ....In a separate action, 

- in January the commission fined three distributors $2,000 
each for the repeated sale of cordless telephones that failed 
to meet the FCC's radiated power l i ta t ion .  Those fined 
were TAD Avanti, distributor of the Record-a-Call CAT- 
100 and CAT-300, Dynascan, distributor of the Cobra 
CP915B; and Uniden, distributor of the Uniden EX-3100. 
The 46/49 MHz units were tested as part of the commis- 
sion's upgraded sampling program. 

LITIGATION 
VDT Cataract Ruling ... The New York State Workers' 
Compensation Board has ruled in favor of a secretary in 
what is believed to be the fust successful claim of VDT- 
induced cataracts. Because the board ruled that the wo- 
man's cataracts "constitute an occupational disease arising 
out of and in the course of her employment," the January 
2 decision may set a precedent for future claims. In its 
ruling (Case 0810 8929), the board found that "there is a 
recognizable link between the claimant's occupation and 
her disability." The decision was made on appeal after a 
workers' compensation law judge rejected the secretary's 
initial claim on August 26, 1983. No fmancial award was 
made, hut Richard Spillane, the secretary's attorney, told 
Microwave News that the woman plans to file for compen- 
sation for lost work time and reduced eamings due to her 
condition. The secreky, Eileen Maguire of Staten Island, 
NY, was fust diagnosed as having cataracts in August 
1980, just seven months after she began working at a VDT. 
Four months after the diagnosis, she submitted a doctor's 
note to her employer, Shrcder Bank and Trust Co. of New 
York City, stating that she could no longer work at a ter- 
minal. As a result, the company fired her in 1981. 
Overviews...Microwave and VDT litigation were the sub- 
jects of two long articles in The National Law Journal. In 
the December 10 issue, J o b  Parry advises law f m s  to do 
everything possible to integrate terminals properly into 
their office or risk the legal consequences. On the subject 
of radiation, he writes: "With regard to allegations of radi- 
aton injuries, the need for proximate causation makes re- 
covery highly unlikely, except, perhaps, where a faulty 
VDT terminal is emitting radiation that exceeds federal 
limits. Even if scientitic opinion in this country were to 
change and links were established, for example, between 
VDTs and cancer or birth defects, other elements of proof 
and employer defenses would substantially limit a firm's 

liability." Parry is the staff director of the American Bar 
Association's Commission on the Mentally Disabled and 
the editor of the Mental and Physical Disability Law Re- 
porter. The Law Journal article is an abridged version of a 
19-page article published in the July-August 1984 issue of 
the Reporter: "Are VDTs Hazardous to Your Legal 
Health?" Reprints are available for $5.00 (prepaid) from 
the Reporter at 1800 M Street, NW, Washington, DC, 
20036, (202) 331-2240. In the January 28 Notional Law 
Journal, Kirk Victor describes the current state of 
microwave-related litigation: "Microwaves Stir New Gen- 
eration of Battles." He writes: "Plaintiffs' lawyers have 
had their hopes set back by scientific studies that have not 
uncovered bard evidence of hm....But that lack of hard 
evidence has not stopped the speculation about the danger 
of microwaves or the contin6g quest by plaintiffs' attor- 
neys to probe the issue through a variety of pending suits 
- many of which are ultimately resolved by secret settle- 
ments. " 

MEDICAL APPLICATIONS 
Kidney Stone Buster...The FDA has approved a shock 
wave device for the treatment of kidney stones. The 
"lithotripter" machine focuses shock waves, produced by 
an underwater high voltage condenser spark discharge, that 
shatter the brittle stones. Unlike ultrasound, the shock 
waves are single, sharply peaked impulses in the 
nanosecond mnge. The pulverized stones are ,then easily 
passed through the urine. A typical treatment involves up 
to 1,500 shock waves, given in a single session lasting 
about an hour. FDA estimates that this non-invasive tech- 
nique could save $2,000 per patient, compared to the 
$6,700 cost of surgical removal. The treatment could be 
effective in 80 to 90 percent of the 100,000 cases now 
treated surgically in the U.S. each year. The $1.7 million 
lithotripter was developed by Domier System of West 
Germany. 

MEETINGS 
Tokyo EMC Meeting ... Tbe 1984 International Sym- 
posium on EMC, held in Tokyo, Japan, October 16-18, 
attracted more than 500 participants from 23 countries. 
Nearly 70 percent of the attendees were from Japan, with 
15 percent from the U.S. The two-volume conference pro- 
ceedings of close to 200 papers include the keynote ad- 
dress of Fumio Minozuma of the Ministry of Posts and 
Telecommunications: an historical review of radio noise ac- 
tivities in Japh. The 956-page proceedings will be avail- 
able in the U.S. from the IEEE. They have not yet anived 
from Japan and their U.S. price has not yet been set. (In 
Japan, the price is 10,000 yen, approximately $40.00.) For 
more information, contact the IEEE conference office, 345 
East47th St., New York, NY 10017, (212) 705-7895. 
MIT Goes to Scotland ... Each year, Professor P. Lele of 
MIT's Department of Mechanical Engineering has been of- 
fering a summer course on the applications and hazards 
associated with microwaves, UV, ultrasound, lasers and 
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magnetic fields. This year, MIT is taking its summer 
school to the University of Stirling outside Edinburgh, 
Scotland, and Lele is going along. The course will be 
given from June 10-14; the cost for the week is $1400, 
which includes tuition, fwd and lodging (golf may be 
extra). The deadline for applications is April 15. For those 
who want to take the course but would prefer not to travel 
so far, Lele will also offer it at MIT, August 5-9, for 
$1050. Contact: Director of the Summer Session, MIT, 
Room E19-356, Cambridge, MA 02139, (617) 253-2101. 

POWER LINES 
~ i o r i d a  Tumor Cluster ... Five girls living near 69 kV 
power lines developed an extremely rare type of ovarian 
cancer, endodemal sinus tumors, between 1974 and 1978. 
Four of the five, who were 1.5 to 18 years old and lived in 
Jacksonville, FL, died. Writing in Oncology, 41, 233, 
1984, Drs. T.E. Aldrich, A. Glorieux and S. Castro note 
that these malignancies are "so rare that virtually no in- 
formation has been compiled concerning their etiology" 
and that the cluster "is too remarkable to go unreported." 
The researchers argue that magnetic fields from the power 
line may have had a "mutagenic or promoter effect," 
complementing initiation by lead or polycyclic hydrocar- 
bons from a nearby lead smelter plant and highway. They 
also raise the possibility that genetics, or some combima- 
tion of genetic and environmental factors, played a role. 
(The five girls were black.) They conclude that "the power 
line hypothesis is only one interpretation and funher re- 
search is obviously needed." 

STANDARDS 
IEC on Industrial Equipment EMC...The International 
Electrotechnical Commission (IEC) has issued two new 
standards on Elecrromagnetic Conrpotibility for 
Industrial-Process Measurement and Control Equipment. 
Publication 801-1, Part I: General Introduction, which is a 
very brief overview of the problem, notes that the domi- 
nant source of industrial EMI is the walkie-f&e. Publica- 
tion 801-2, Part 2: Electrostatic Discharge Requirenre~rts, 
applies to ESD generated by operators touching industrial 
equipment and ESD occurring between charged objects 
near the susceptible equipment -in both industrial and 
power generating plants. Part 2 establishes a reference test 
procedure and recommends severity levels. The documents 
are available from the International Sales Office of the 
American National Standards Institute (ANSI), 1430 
Broadway, New York, NY 10018, (212) 354-3300. Part 1 
costs $10.00 and Part 2 costs $29.00, plus postage. 
Resources ... NBS has released Standards Activities of Or- * .  . ganrzanons in the United Stares, (SP-681). The directory 
summarizes the work of more than 750 organizations in the 
U.S., including federal and state agencies and more than 
400 private groups. It is available, prepaid, for $13.00 
($16.25 foreign) from the Government Printing Office, 
Washington, DC 20402. Order No. 003-003-02602- 
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6....The January 1985 issue of the IEEE Communications 
Magazine features a number of articles on the standards 
work of the CCITT, IEC, IEEE, IS0  and CEPT, with spe- 
cial reference to the structure and operation of these inter- 
national groups. 

VDTs 
Legislation ... Massachusetts State Senator Gerard 
D'Amico has introduced the first VDT bill of the new year 
in the U.S. The measure, which has not yet been assigned 
a number, requires periodic rest breaks, adjustable furni- 
ture and equipment, glare and noise control and semi- 
annual inspections of computer equipment. Under the hill, 
an employer would be required to provide, upon request, 
non-VDT work for a pregnant operator. If alternative work 
is not available, however, an employer can fay off the 
worker, who then becomes eligible for unemployment in- 
surance. For more information, contact Bany Beman, 
Senator D'Arnico's office, Room 413A, State House, Bos- 
ton, MA 02133, (617) 969-7177 .... In Oregon, Senate Bill 
57 would instruct the director of the state Workers* Corn- 
pensation Department to develop voluntary purchasing and 
usage rules for VDTs as well as an educational program for 
VDT workers. The legislation was introduced by the stand- 
ing Committee on Labor, chaired by Senator Margie Hen- 
driksen, who sponsored Oregon's first VDT bill in 1983. 
The committee was acting on the recommendation of an 
interim labor committee, which held a series of meetings 
in 1984 and issued a report late last year (see MWN, No- 
vember 1984). For copies of the hill and the report, contact 
Ms. Cheyenne Chapman, Committee on Labor, 331 State 
Capitol, Salem, OR 97310, (503) 378-5720 .... A Rhode Is- 
land study commission established last fall held a series of 
public hearings in January. The commission, which in- 
cludes labor, industry and state representatives, as well as 
legislators, is planning to report its recommendations to the 
state assembly in February. 

ETC 
In the News ... The January 14 issue of The New Yorker 
has a short piece on the New York Academy of Sciences' 
Conference on Medical and Biological Effects of Light 
(see MWN, December 1984). The anonymous author fo- 
cuses on the pineal gland .... The February Omni features a 
long aiticle by science writer Kathleen McAulie on "The 
Mind Fields." McAuliife begins by describing her tour of 
Dr. Jose Delgado's lab in Madrid, Spain, and goes on to 
delve into the scientific, medical and political controver- 
sies surrounding electromagnetic radiation from power 
lines, radar, VDTs, etc .... Eric Lerner reviews the potential 
use of pulsed electromagnetic fields (PEMFs) for the 
treatment of osteonecrosis, osteoporosis and other bone 
ailments in the January Esquire. In the same issue, the 
magazine's editors present one of Esquire's Dubious 
Achievement Awards for 1984 to Professor Leonard Taylor 
of the University of Maryland for developing a way of 
shucking oysters with microwaves. 
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RADHAZJEMC SERVICES THE BODYELECTRIC 
RADHAZEMC site surveys, haining, testing and consnlt- 
ing services by highly skilled and experienced professional 
versomel. Write or call for complete brochure. R&B En- 
ierprises, 20 Clipper Road, west Conshohocken, PA 
19428, (215) 825-1960. 

Ger l ig  Laboratories 
Microwave oven technologists providing consultation and 
technical services on all phases of microwave oven design 
and performance. Write for a copy of our Techrrical Back- 
ground and Consulting Rate Sl~eet. 1628 Kansas Avenue, 
Modesto, CA 95351, (209) 521-6549. Telex: 4666681 
GLABS CI. 

VDT Legislative Report 
Get all the state bills in the U.S. with convenient sum- 
maries as soon as they are introduced. For more informa- 
tion, contact VDT News, (212) 725-5254. 

Advertise in Microwave News 
At $200 a year, Microwave News is read from cover to 
cover. Place your message where it will be seen - adver- 
tise in Microwave News. Rates start at $50 for V32 of a 
page, $95 for 1/16 and $175 for V8. To request a rate card, 
call Mark Pisky at (212) 725-5252. 

e The inside story of an orthopedic surgeon's struggle with 
the medical bureaucracy to Fmd a viable alternative to 
drugs as cure-alls. - 
e Fascinating experiments and case stndies that show bow 
bioelechicity and regeneration open new possibilities for 
treating cancer and other diseases. 
e As exciting as The Double Helix. 

THE BODYELECTRIC 
Elecfromagnetism and 
The Foundation ofLije 

By Robert 0 .  Becker, M.D., 
andCarySelden 

William Morrow and Company 
105 Madison Aveiiue 
New York, NY 10016 

364pp., $17.95 

Microwave News a t  a Discount 
Back issues of Microwave News are now available at a 
discount. Yon can order all 10 of our 1984 issues for just 
$95 ($100 outside the U.S. and Canada), a savings of more 
than 50 percent. Previous issues (1981-1983) are available 
for $50 per year. Order now. 

MICROWAVE TECHNOLOGY SHORT COURSES 

Course No. 5BBDC 
HAZARDOUS RADIO FREQUENCY ELECTROMAGNETIC 
RADIATION: 
Evaluation. Cantmi. Effects and Standards 
June 3-5.1985, Washington, LC.-$730 

The coLrse examlnes the sources 01 RF e.cct!omagllel c l'e 0s 
the r transmss on and inlcraclton rnecnanlcs, I n n  to oetecl an0 
o~antt fv  l t ~  I elds, and now la  orolccl m~mment  atlo Dcaulc lrom , , 
their efiicts. 
Instructors: Dr. Bernhard E. Keiser and 0 r . 2 0 ~  R.Giaser 

Course No. 2520C 
ELECTROMAGNETIC INTERFERENCE AND CONTROL 
August 559.1985, Washington. D.C.-$920 

This course provides an understandinq of Electromagnetic 
lnterferencc(EM1, and lrieresult#ng ~lectrohagnsl c Conl&l iEMCl 
so.Llrons Tncexlcns un 01 specirdm ,sage. rn ampllt~dc. 
frcq~sncy. an0 ocns ly oi usage a1 ai l rcq~~.nc 0s. IS Inav.nq a ma.or 
mpaclon tncnumoer and severty of EM1 r.lJal.ons A s a r f s ~  I. In? 
EMC i e d is grohlng rapd y. Pan~clpanls will arlalyrc examp e5 01 
i l c l~a t  nterlcrenco sllualoos an0 lneir 5 0  u1;ons. 
Inslruclor: Dr. Bernhard E. Kelser 

ADDITIONALSCHEDULED COURSES INCLUDE. 
112BOC RCCC~I Advances tn NMR Spcclrascopy Ap! 10-12.1985 

for Mmlclnc 
067650 Grounding. Bonding. and Shielding April 15-18.1985 
0249DC Radiowave Pro~aaatian for Mav 13-17.1985 

~omm~nica l ion  $stems Design 
080GDC Mi .tan/ C c m m ~ n  callon S,slsms May 3-24  1985 
1083BM Plannino lc l  an0 Opelallnp a NLC ear .une3-5.1985 

~ a g n e l k  Resonance Imaging Facility 
0893DC High Frequency Spectrum June 10-14,1985 
1080DC Frequency Synthesis June 17-19.1985 
07940C VDT Ergonomics: Man.Machine interlace June 19-21.1985 
10370C Microwave High.Power Tubes and July 22-26,1985 

Transmitiers 

ClPl CODES FOR ADVERTISED COURSES 
M:-Wushinglon. M: BM-Eonan. MarrachussItt SO-San 0icpo.Catilunir 

For further information, 
or a course brochure, conlact 
Shirley Forienro toll free at 
[BW) 424.9773 or 
(202) 6768530. 
Telex: ITT 4992135 

TECHNICAL EDUCATION IS A N  INVESTMENT IN THE FUTURE 

12 MICRO WAVE NEWS JanuarylFebruary 1985 



(g~duopanu!ru03) 
'2x1~ P'OJOXVS~ uopaseq aresau!lap!nz (ISNV) 

aimgsuI spmpuels [euopq.j ueauaurv 2861 aqL 'L[an!i3adsa1 '$3 

Ifin OGO'I pue ooz 'IJCII JO n!q i(l!suap lamod u! iinsar pluorn s~vs 
asaq 'z~yy WE-0s 'sa!3uanbaq paleldar Lliua8ups isour aq iv 

.uog>e Kxoialn8ar ou ayelo] s! uogdo WnoJ aq, '3x1~ yo 
pue 80'0 '~'0 JO (s~s) sale1 uogdrosqe 3g3ads uo paseq spmpoels 
arnsodxa 311qnd IOJ 1p3 asaq JO aasq, .uope JO sasmo3 Inoj uo a+pe 
JOJ yse [prn L3uaSe aq ieq sMaN anwntomW pIor sa31nos pauuojuI 

'sp!ago vdx IO!U~S Lq pano~dde aq 11gs isnm 
4 asne3aq 'dats!8av falapad aq u! paqsgqnd aq p1noM laded suo!ido 
aq uaqm 3u!&pads inoqe snogne3 alarn slajpis vds '(gpqo) iaSpna 
pue iuauraSeuepq JO a3y~0 aq Lq suogdo aq JO rna!nar qiuour-xrs 
e srnol~oj anour au 'uoge!pu (mla) anernoIap pue L3uanbaxjo!pu 
~OIJ qqnd paua8 aq 13aio1d ol suogdo Jnoj uo quaunuo3 IOJ isanb 
-a1 c auss! uoos ~prn (vds) L3uaSv uogaqold @luauruoqnug ax 

(prd uo panu!ruoJ) 
.(~86[ arm1 'NAN aas) nuam@xa pypepq aq uo paseq q3mas 

-ax Bu~op uaaq seq oqm 'eamn u! qpaH pue r(la3e~ puo!ledn330 JO 

preoa @uogeN qsrparns aw JO 'PI~-UOSS~H II~!X .la W!M PW @a? 
q!~ i~z1uo3 as013 U! sern aq alaqrn 'adwng cq imjs maL-ow e ~OIJ 
laununs ~se[ paurmax [[azzoa 'smaL ow ise1 aq IOJ siuauruadxa aq 
Su!uueld uaaq aneq '~0 JO osp 'uompq [aeqzm -la pue [lazzoa 
pps aq ,,'pal s! punoj Llpu!Suo pq uouamouaqd aq iaqaqm @an 

oi Sqdma~e am aM,, .iuaIajgp 1eqmamos aq IFM ma1sLs a~nsodxa 
aq asne3aq Ln3exa iuaqadxa @u!Fiuo aq ieada~ 01 Su!h IOU am sqel 
8uged!3gmd aq leq ma!.ualF auoqdala e u! parqeldxa (m) qmas 
-ax FAUN JO ax30 am JO Tlazzox semoq, .la 1oieu!proo3 r3a:oq 

,sIauuojsueq y3eqLg naq moq 
smsd yeam $!ma q3!qm '(s~a~) spu!uuai Le(ds!p oap!n ie Su!y~om JO 
sl3aJJa ap inoqe paara3uo3 asoq Lq paip uago 'aauelsu! lo3 'am sxuaur 
-uadxa naq, .pq3adsns L[sno!~ald ueq qpaq uemnq 01 sysu 1alea18 
luasa~d Lvur splay a!iauSeur 1ana[-rno[ 1nqi uoyefnaads pealdsap!~ 
palduro~d aneq '~861 U! paqsgqnd ]sly 'silnsar @q-opeFilaa ax 

.sohquray3!q3 
JO iuamdolanap aq iasdn L1punojo1d s.qvq aq ueq layearn samg 
Luem splay 3paaern leq pamoqs 'upds 'pqem u! Kxo~e~oqe~ s,ops8 
-pa asof .la m Suq~om 'oqm 'pq auLla30l .la Lq pauyqo si~usu 
aq alea![da~ 01 Bu!h are 'S'n aq pue ado~ng u! sraqmasax .ang3e 
L[p3!801o!q are (smgd) splay 3yau8euras3ala paslnd yearn Llamanxa 
q3JqM 03 luqxa aq augmalap 01 Lermapun s! iaalo~d puopeuraiu! q' 

uo!?e!petj 6u!z!uol-uo~ 
sayel dW3N 

sa!a aumol aop 

EWO A9 paw!atl ueld Apn?s 
AaueubaJd lUA HSOIN 

u!ejunoly re6no3 uo sjods jo~ j~ 

1"~111~~~ 1 llif 11, d,. 
+ I,. 

' 

l', I 

!,,I 
i 
I 

ill 

I 

I 
li'+ 

F~,?~' 1 /!!I *o 
iill ,j 

101 

1 

s 
'I 1 I 

I 

/ 1 

,I 8 

. 

' 1,' 
I,!. 

;,: 

/I! 

, 11 i 
1 I SMEIN l!'('l 

l,#~ 11 1 ;!it 
I:. 1.1 1. ZJAVM 

0831N I/\ / ; I 1; ir ill I 



HIGHLIGHTS 
RF Hot Spots on Cougar Mountain 

Three localized hot spots, exceeding the 1 mW/cm2 one works at the antenna farm full-time, though techni- 
safety limit set by the American National Standards Insti- cians come to maintain the antennas. 
tute (ANSI), have been identified in publicly accessible The EPA report notes that, "Although no measurements 
areas near an antenna farm on Cougar Mountain outside were taken at elevated locations on the towers, there is no 
SeattIe, WA. The maximum "spatially averaged'' reading question that a worker who ascends any of the FM towers 
in a public space was 700 uW/cm2. Radiofrequency (RF) ... will encounter fields that exceed the ANSI radiation pro- 
radiation levels on broadcasters' property were generally tection guide." 
much higher, often exceeding 1 mW/cm2. 

The measurements were made by a team from the Envi- 
ronmental Protection Agency (EPA) and the Federal 
Communications Commission (FCC) last May in response 
to public concerns over the health effects of RF radiation. 

The FCC has asked eight of the ten FM broadcasters 
using the antenna farm to put up fences andlor post warn- 
ing signs in order to correct the problem. The commission, 
which has adopted the ANSI limits as an exposure stan- 
dard, also warned all ten FM broadcasters that their work- 
ers may face radiation health risks. 

Some local residents are disturbed by the EPA-FCC 
findings and believe that the ANSI limits do not provide 
enough protection. "The FCC's use of the ANSI standard 
is forcing us to reside with radiation levels that exceed 
those selected as an occupational limit by the Johns Hop- 
C i s  Lab, an organization that is free from the pressures of 
the communications indusby," Monty Lennox, who lives 
near the antenna farm. told Microwave News. The Johns 

Whole-Body v Partial-Body Exposures 
The spatially averaged RF levels are approximations of 

whole-body exposures. EPA's Richard Tell said in a tele- 
phone interview. Tell, who led the measurement team, 
added that "it is a real issue how to interpret the hot 
spots." 

As Tell's report points out, the localized, perturbed 
fields "are real und cun result in relatively high partial- 
body exposures." None of the existing standards specify 
limits for purtial-body exposures. 

The FCC has raised the problem of occupational expo- 
sures with the broadcasters, but has not specified any cor- 
rective plan, according to William Hassinger of the com- 
mission's Mass Media Bureau. Among the options avail- 
able arc reductions in power, using alternative antennas 
and shutdowns. "Some of the stations may face tough 
choices," Hassinger told Microwave N e w .  

Other findings of the survev: . . - 
Hopkins standard is ten times stricter than ANSI's (see o The measured RF levels were far lower than those pre- 
MWN, December 1984). dicted by EPA models. 

S u ~ e v  Results 0 Vegetation. coniferous trees in prnicular, a~pears  to be a 
According to EPA's report, spatially averaged power de- 

nsities exceeded 200 uW/cm2 in about 5 percent and 100 
uW/cm2 in 11 percent of all locations surveyed in publicly 
accessible areas. Vimally all the measurements exceeded 1 
uW/cm2, a level which EPA has found is the upper range 
of exposure for most Americans. 

A power level of 700 uW/cm2 was measured within 25 
feetLof an FM radio tower. EPA notes that, although this is 
below the ANSI l i t ,  it is well above the 200 uW/cm2 
safety limit adopted or rccor~tmcnded by the lntcmationlil 
Radiation Prot~.ction Associlitlot~ IIRPAJ. the stlitc of Mas- . . 
sachusetts and Multnomah county, OR. 

The highest localized level measured was greater than 
2.35 mW/cm2, near a metal "chinning bar" in a private 
playground. Readings over 2 mW/cm2 and just under 1.7 
mW/cm2 were taken in an unfenced area near a tower 
which supports 3 FM transmitters. 

The highest spatially averaged and maximum localized 
fields inside homes were 23 and 305 uW/cm2, respectively. 
The 305 uW/cm2 reading was for an "unperturbed" field. 
Near a curtain rod in one bedmom the "pemrbed" RF 
field was 352 uWlcm2. 

RF fields inside the broadcasters' properties were 
higher. In one lot with 3 towers supporting 4 FM stations, 
most of the readings were above 1 mW/cm2 and a few ex- 
ceeded 2 mW/cm2. Under normal operating conditions, no 

. - 
goodRF shield. 
0 FM stations are the only significant source of RF radia- 
tion on Cougar Mountain. In addition to the 10 FM anten- 
nas, there are several microwave point-to-point dishes and 
other low-power communication antennas on the 22 towers 
built on the mountain. 
.All the measurements cited in the report were taken 
within ten feet of the ground, and "it is likely that the 
power densities increase as one moves to greater heights." 

Cougar Mountain residents, who are opposing a Seattle 
TV station's proposal to construct a new transmitter (see 
MWN, May 1985), have also reported RF interference 
(RFI). According to the EPA report, "RF levels on vir- 
tually the entire mountaintop exceed the blanketing value" 
set by FCC regulations to protect against RFI. Hassinger 
said in a telephone interview that the commission does not 
plan to require stations to reduce the potential for RFI in 
nearby hokes. 

The EPA report, An Investigation of Radiofrequency 
Radiation Exposure Levels on Cougar Mountain, Is- 
soallah. WA. Mav 6-10. 1985. is available from the FCC's x .  . , 
duplicating contractor, international Transcription Services, 
2100 M St., NW, Washington, DC 20037, (202) 857- - 

Portland Is Next 
,The EPA-FCC team is scheduled to go to Poltland, OR, 
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in May for the next series of broadcast radiation mea- 
surements. There has been much debate about the health 
risks of RF radiation in Portland, and the city's Planning 
Commission recently proposed a 200 uWlcm%afety stan- 
dard for public exposures (see MWN, JulyIAugust and 
NovemberIDecember 1985). 

The FCC had hoped to measure radiation levels at two 
or three sites in 1986, but those plans are now uncertain in 
light of budget cuts forced by the Gramm-Rudman deficit 
reduction act. Travel funds have been slashed and one FCC 
staffer said that even the hip to Portland may no longer be 
possible. 

NIOSH VDT Pregnancy 
Study Plan Rejected by OMB 

The federal study of reproductive risks among video 
display terminal (VDT) users suffered a major setback in 
December when the Office of Management and Budget 
(OMB) rejected the research protocol submitted by the Na- 
tional Institute for Occupational Safety and Health 
(NIOSH). The OMB ruled that the protocol was poorly 
designed and that its results would not stand up to scien- 
tific scrutiny, according to an agency spokesman. 

Dr. Teresa Schnorr, who is leading the NIOSH study, is 
confident that the OMB decision will be overturned. She 
said that she has already comcted several of the problems 
cited by the OMB and plans to appeal the December ruling 
using statements of support from the study's peer review 
panel. "OMB needs to see the other side of the coin, 
which will be the point of the appeal," she told Micro- 
wave News. 

The OMB, which is responsible for fiscal oversight of 
the executive branch of the federal government, broadly 
criticized the NIOSH protocol on the following counts: (1) 
inadequate study population size; (2) incorrect definition of 
the "sampling frame," the statistical method by which the 
study population was selected; (3) poor definitions of 
major variables, and (4) inclusion of unnecessary questions 
in the survey questionnaire. "These deficiencies might 
lead to spurious correlations that might be incorrectly iu- 
terpreted," the OMB concluded, noting, nevertheless, that 
NIOSH had "made a credible case for the conduct of a 
study." The OMB indicated that it would reconsider the 
proposal if NIOSH corrects the problems. 

Bell South Critique 
Bell South, one of two companies set to participate in 

the study, submitted a harsh critique of the protocol to both 
the OMB and NIOSH in late November. Prepared for the 
company by outside consultants, the assessment identified 
five basic flaws in the plan; three of the five are repeated 
in the OMB's evaluation, and the OMB's Edwin Dale ac- 
knowledged that Bell South's report influericed the agen- 
cy's decision. 

The critique was written by Dr. Brian MacMahon, 
chairman of the Department of Epidemiology at Harvard 
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Battelle ELF-Swine Study Out 
As we go to press, the Electric Power Research 

Institute (EPRI) has released the Battelle study on 
the effects of 60 Hz fields on thee  generations of 
miniature swine. The report has been due for some 
time -the actual experimental research was com- 
pleted four years ago. 

Although most of the results indicated no ill ef- 
fects, the study did find an increase in malformations 
and lower body weights among the thiid generation 
fetuses, compared to controls. 

Microwave News will publish an in-depth report 
on the Battelle findings - including the controversy 
over the planned follow-up study - in our next is- 
sue. 

The seven-volume report covers behavior   NO.^), 
exposure system and dosimetry  NO.^), growth, re- 
production and development  NO.^), hematology and 
serum chemistry (NOS), immunology   NO.^), and 
neurology (No.7). and includes a summary volume 
(No.1). The principal investigators were Drs. 
Richard Phillips and Larry Anderson at Battelle 
Pacific Northwest Labs in Richland, WA. Phillips is 
now with the Environmental Protection Agency. 

All seven volumes of the report, Biological Stud- 
ies of Swine Exposed to 60 Hz Electric Fields (EA- 
4318), are available for $197.50. Volumes 1, 5 and 7 
cost $32.50 each; the others a~ $25.00 each. Order 
from Research Reports Center, Box 50490, Palo 
Alto, CA 94303, (415) 965-4081. 

University's School of Public Health in Cambridge, MA, 
and Dr. Sally Zierler of Brown University in Providence, 
RI. Their analysis bluntly asserts that: 

The likelihood that the study as described will achieve its 
stated objectives or satisfy the need [to address public con- 
cern] ... is virtually nil. It is in our view inconceivable that 
the study would yield results that are definitive, un- 
equivocal or credible and, even with the modifications that 
we will propose, such results cannot be assured with this 
study design. 
MacMahon and Zierler cited five "critical flaws" in the 

NIOSH study design: inadequate definitions of pregnancy 
outcomes; excessive data collection; lack of concern for 
recall bias and other types of biases; incomplete medical 
records on pregnancy outcomes, and insufficient popula- 
tion size. They recommended ways to correct many of 
these flaws and suggested addmg a question to the survey 
on the use of ultrasound during pregnancy. In addition, 
they urged that other study designs beconsidered. 

Study History 
NIOSH first announced its intention to study pregnancy 

risks among VDT operators in late 1982 and several times 
has k e n  forced to scale back its research plans, in part 
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HIGHLIGHTS 
because of strong objections by Bell South and AT&T, the 
second company that bas agreed to participate (see MWN, 
November 1982, JulyIAugust 1983, JanuarylFebruary 
1985). The study proposed to OMB would be primarily a 
retrospective survey of approximately 3,000 women, half 
of whom used VDTs regularly. 

The study's repeated setbacks may now come under 
congressional scrutiny, adding to NIOSH's difficulties. 
Microwave News has learned that several influential con- 
gressmen are concerned about the agency's handling of the 
study and are conducting preliminary evaluations that 
could lead to full-scale investigations. 

NOSH documents submitted to the OMB indicate that 
the budget for the proposed study is considerably larger 
than previously reported. The annual cost for the two-year 
project would be approximately $363,000, nearly quad- 
ruple the $100,WO budget agency officials have estimated 
in the past. 

TVIVCR Immunity: 
Progress Report 

Manufacturers are designing greater immunity into their 
televisions and video cassette recorders (TVIVCR) but 
more progress still must be made, according to a report by 
an ad hoc committee set up in 1983 to develop voluntary 
immunity standards for home electronic equipment. 

Among the findings of the committee of industry, gov- 
ernment and amateur radio representatives are: 
0 Most television interference (TVI) complaints continue 
to come from the fmt and other harmonics of citizens band 
(CB) radio transmissions at 27 MHz. Federal Communica- 
tions Commission (FCC) statistics nonethetess show that 
this type of TVI has been slowly decreasing over the last 
three years. 
0 Studies sponsored by the Elecbonic Indushies Associa- 
tion (EIA) indicate that TVNCR immunity varies consid- 
erably with frequency and among manufacturers. The most 
susceptible frequency is, as expected, the intermediate fre- 
quency (IF) at about 43 MHz. (The IF is the frequency to 
which RF signals are converted by the receiver during 
amplification.) 

Immunity is being designed into newer TVNCR models, 
achieving protection at a lower cost. Shielded antennas are 
being used more and more. 

Into the Antenna & the Chassis 
The ad hoc committee addressed two types of TVI: (I) 

coupled into the antenna and (2) coupled directly into the 
chassis. In response to the committee's concerns, the EIA 
developed voluntary standards to guard against both types 
of interference (see MWN, JanuarylFebruary 1985), but 
the EIA limits have failed to win the suppart of the Ameri- 
can Radio Relay League (ARRL). 

With respect to TVI coupled into the antenna, the EIA 
guidelines are designed to protect against four-watt CB 

transmissions. The ARRL prefers guidelines 20 dB 
stronger to protect against amateur radio and higher power 
(illegal) CB radio signals. Manufacturers counter that the 
EIA immunity levels are the highest now achievable. 

All TVIVCR manufacturen will be expected to meet the 
ElA standard, and the trade group wilt survey compliance 
during 1986. According to the committee report, if the 
immunity limit is met but the number of consumer com- 
plaints does not decrease, a more stringent standard 
"should be considered. " 

Manufacturers favor a 1 Vim immunity level against di- 
rect radiation in the AM, amateur and CB radio bands, and 
a 0.3 Vlm level at other frequencies. The ad hoc commit- 
tee believes that these guidelines should be adequate for 
CB but may not be strong enough for amateur radio signals 
and suggests that "additional protection may be neces- 

Protection Distances 
The committee estimated the distance between a given 

source of radiation and a TVIVCR beyond which no 
significant TVI occurs. For a four-watt CB radio, the "pro- 
tection distance" for TVI coupled into the antenna is about 
100 feet. CB harmonics can cause co-channel TVI within a 
mile. The separation distance for an amateur radio trans- 
mitter operating at 1,500 watts is approximately 2,000 feet, 
but this shrinks to about 700 feet if the power output is 
lowered to 150 watts. 

For TVI coupled into the chassis, the protection dis- 
tances can be quite large: up to 3.8 miles from 500-watt 
(40-46 MHz) pagers and 1.5 miles from an AM radio 
transmitter. 

The models are still rough and the committee notes that 
they must be verified. In a telephone interview, committee 
Chahman Donald Heirman said that testing the models will 
be one of the committee's next major efforts. 

Recommendations 
The ad hoc committee recommends that: 
0 Not all TVIVCR manufacturers are participating in using 
the EL4 voluntary standards. It is suggested that CEGIEIA 
[EIA's Consumer Electmnics Group] take the necessary 
steps to ensure that all TVIVCR manufacturers marketing 
in the United States assess their immunity profile and st- 
rive to introduce greater immunity into their products as 
warranted. 
0 One of the measures for monitoring TVIVCR complaints 
is the FCC Field Operation Bureau unconfmed complaint 
data. The committee feels that additional work is needed to 
further identify the nature of the complaints to properly 
assess whether confirmed complaints are increasing or de- 
creasing. 
0 Since this report provides a significant description of the 
activity of the voluntary standards work in alleviating the 
need for regulations, the widest appropriate distribution is 
suggested. 
0 The ad hoc committee should be convened to a perma- 
nent standing committee of ANS C63 so that continual 
monitoring of the progress of TVIVCR immunity can be 

' assured. 
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The ad hoc committee was set up by the American Na- 
tional Standards Committee C63 on Electromagnetic Com- 
patibility following the enactment of the Communications 
Act Amendments of 1982, which ordered that home elec- 
tmnic equipment be better protected against electromagne- 
tic interference (see MWN, September and October 1982). 
The committee is seeking to develop voluntary standards to 
forestall mandatory FCC limits. 

According to Heirman, this initial report will be fol- 
lowed by others, and the group will continue to meet on an 
approximately bimonthly schedule. 

The members of the ad boc committee are: Donald 
Heirman, AT&T Information Systems (chairman); Fred 
Huber, Jr., IEEE (secretary); Hector Davis, FCC; Harold 
Gauper, Jr., retired from GE; Frank Rose, FCC; Dr. Ralph 
Showers, University of Pennsylvania; Eb Tigley, E m ,  
Hugh Tbmbull, A m ,  and Dan Yates, formerly with the 
FCC - 

Those interested in obtaining a copy of Irlitial Report: 
Immuniiy of Home Entertainment Devices (TVIVCR), De- 
cember 1985 should contact Fred Huber, Jr., IEEE Stan- 
dards Office, 345 East 47th Street, New York, NY 10017, 
(212) 705-7960. 

Air Force Recommends 50 Vlm 
Safety Level for VLF from GWEN 

The U.S. Air Force has set a 50 Vlm guideline for gen- 
eral population exposures to very low frequency (VLF) 
radiation. The limit is cited in a generic environmental im- 
pact statement (EIS) for the Aii Force's Ground Wave 
Emergency Network (GWEN) communication system, 
which will operate at 150-175 kHz. 

The 50 Vlm standard was recommended by John Mitch- 
ell, chief of the Radiation Physics Branch at the School of 
Aerospace Medicine at Brooks Air Force Base in Texas. In 
a telephone interview with Microwave News, Mitchell said 
that the 50 Vlm level is "very conservative," but that 
since GWEN is a very low power system there will be no 
problem meeting it. 

Mitchell said that the 50 Vlm exposure level is only in- 
tended to apply to GWEN transmitter sites and that expo- 
sure standards for other Aiu Force systems will have to be 
looked at on a case-by-case basis. 

The Aii Force standard for VLF occupational exposures 
is 100 mWlcm2, the far field equivalent of 614 Vlm. In a 
September 25,1984 letter to the Air Force's Electronic Sys- 
tems Division, Mitchell states that be recommended a 50 
Vlm guideline based on "new research data currently 
being generated under Aiu Force contracts," referring to 
results from the Universities of Utah and Washington that 
show increased risks of shocks and bums from VLF radia- 
tion (see MWN, JulylAugust 1985). 

The 50 Vlm l i t  is stricter than all other Western stan- 
dards: the American National Standards Institute's (ANSI) 
limits are also based on 100 mWlcm2, though they apply to 
both workers and the general public (they only cover fre- 

quencies down to 300 kHz). The International Radiation 
Protection Association (IRPA) has recommended a stan- 
dard of 194 V/m for occupational exposures and 87 Vlm 
for the general public for frequencies from 100 kHz to 1 
MHz. On the other hand, the Soviet standard for 30-300 
kHz is 25 Vlm. 

When it is completed in 1989, the $700 million GWEN 
communication svstem will consist of UD to 125 VLF relav 
nodes across the'continental U.S. and'a total of 400 re- 
ceive and transmit stations. The network is intended to 
provide reliable communications after a nuclear attack and 
is designed to survive the effects of electromagnetic pulse 
(EMP) radiation. In addition, it operates at a frequency 
low enough to be unaffected by ionospheric disturbances. 

According to computer modeling studies rnn by the Air 
Force, the 50 Vlm limit would be met at between 105 and 
151 feet from the antenna. Each GWEN antenna will sit on 
about 12 acres of cleared, level land. 

Environmentalists and disarmament groups oppose the 
GWEN system. Peter Shelley, an attorney with the Boston, 
MA, Conservation Law Foundation (CLF), said in a tele- 
phone interview that the group may file suits to block con- 
shuction at several GWEN sites once they are selected. 

The Air Force has decided that the GWEN system will 
cause too little disruption to warrant preparing a full envi- 
ronmental impact statement (see the Air Force's September 
6 Federal Register notice, 50 FR 36464). 

A copy of the Generic Environmental Assessnlent for 
the Ground Wave Emergency Network (GWEN), April 
1985, is available from the Office of Public Affairs, Elec- 
tronic Systems Division, Hanscom Aiu Force Base, MA 
01731. 

Mass. Adopts Sweeping RFIMW 
Worker Rules; NJ Proposal Due 

The Massachusetts Department of Labor and Industries 
bas adopted the most comprehensive regulations in the 
U.S. to protect workers from radiofrequency and micro- 
wave (RFIMW) radiation. The state exposure l i i t s  are 
based on those developed by the American National Stan- 
dards Institute (ANSI). 

Under the rules, which became effective on December 
23, all employers installing new sources of RFIMW radia- 
tion must notify the state before turning them on. Owners 
of existing sources have a year to submit data to the De- 
partment of Labor and Industries. Among the sources cov- 
ered are radio, television and radar stations with an input 
power of greater than 100 watts, R F  sealers and heaters, 
industrial microwave ovens, and diathermy and hyper- 
thermia equipment. 

The other key elements of the state standard are: 
e The prohibition of RF shocks and bums even in cases 
where the exposure standards are not exceeded; 
e The designation of an "RF Safety Officer" by each em- 
ployer using radiation equipment; 
.The extension of the standard down to 10 kHz even 
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HIGHLIGHTS 
though the ANSI guidelines cut off at 300 kHz; 
*Annual surveys by all employers to check that radiation 
levels do not exceed the exposure limits - new equipment 
must be surveyed when it is installed; records must be kept 
for at least thirty years. 

All facilities maintained by the federal government are 
exempt from the rules, as are amateur radio stations that 
are licensed by the Federal Communications Commission 
and band-held portable and mobile radios with an input 
power of fewer than seven watts. 

Variances are allowed under certain conditions, but 
worker exposures must never exceed ten times the ANSI 
values in such cases. 

Broadcasters Win Delay 
Radio and television broadcasters have asked for and 

bave been granted a waiver from the rules until April 1. 
According to Frank Archibald of the department's Division 
of Occupational Hygiene, the broadcasters sought the 
delay in order to train safety officers, to buy the necessary 
radiation measuring equipment and to set up record- 
keeping procedures. 

In 1983, Massachusetts became the Fist state to set an 
exposure standard for the general public: a level five times 
more shingent than ANSI's (see M W N ,  September 1983). 

For more information, contact Frank Archibald, Divi- 
sion of Occupational Hygiene, Massachusetts Department 

of Labor and Industries, 1001 Watertown St., West New- 
ton, MA 02165, (617) 727-3982. 

New Jersey Proposal Planned 
The New Jersey Bureau of Radiation Protection will 

soon propose adopting the ANSI guidelines as the state's 
occupational standard. The state has already adopted the 
ANSI limits for exposures of the general public (see 
M W N ,  April 1984), and the forthcoming proposal will 
simply expand those covered to include workers. The New 
Jersey rule does not contain any of the reporting and sur- 
veying requirements specified by the Massachusetts regula- 
tions. 

A public hearing on the new rules will be scheduled 
soon, according to Debbie Wenke, the supervisor of non- 
ionizing radiation programs at the bureau. 

The proposal was developed by the Committee on Non- 
Ionizing Radiation of the New Jersey Commission on 
Radiation Protection. The committee is chaired by Dr. 
Fred Sterzer of RCA. In a telephone interview, Sterzer said 
that he and other members of the committee would prefer 
national RFIMW radiation standards for occupational and 
public exposures and only agreed to a state standard when 
the federal government failed to act. 

For more information, contact Debbie Wenke, NJ 
Bureau of Radiation Protection, 380 Scotch Rd., Trenton, 
NJ 08628, (609) 292-5891. 

Joe Towne Dies 
Joe Towne, founder and president of the Radar concern, and he began warning people about the 

Victims Network, died on April 8, 1985 in Sac- dangers of microwaves and helping those who bad 
ramento, CA, at the age of 66. Towne had been ill been overexposed. 
for many years - he suffered his last stroke in Janu- In 1976, a small group of men, all of whom bad 
ary 1985 and was in a coma until his death. serious medical problems, met in Framingham, MA, 

From 1957 until retiring in 1966, Towne was an and formed the Radar Victims Network; Towne was 
Aii Force radar technician aboard an EC-121 Constel- named president. They agreed that they would direct 
lation, flying out of McClellan Air Force Base in their energies "toward the goal of securing an 
Sacramento. Towne developed cataracts, heart ail- epidemiological study of microwave injury" and "to 
ments and a host of other ills. After much legal try and interest the medical profession in the diagno- 
wrangling, the VA awarded him a 100 percent dis- sis and treatment of microwave injury." 
ability. Although these goals were never really attained, 

In 1969, Towne sued a number of the electronics the network grew until, at its height, it bad more 
companies - GE, Litton, Lockheed, Raytheon and than 150 members. For the rest of his life, Towne 
RCA - that designed and built the EC-121s. Some served as a clearinghouse for others who thought that 
offered to settle out of court on the condition that he they had suffered ill effects from microwave radia- 
not divulge the details of the case. Towne refused. tion, helping them prepare their VA claims and pro- 
Eventually he accepted a $55,000 settlement, but he viding them with moral support. 
never shied away from an opportunity to tell people With Towne gone, the network is largely inactive. 
about the money he had received. A number of the original organizers have died and 

There were many other EC-121 radar technicians many others are too sick to do the work. In fact, it 
living near McClellan and, after an informal survey, took months for word to filter from one member to 
Towne found that an unusually high percentage had another that Joe had died. 
cataracts at an early age. His discovery fueled his 
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NCR P Takes On Non-Ionizing Radiation 
The National Council on Radiation Pmtection and Mea- been set for completing its report. The members of the 

surements (NCRP), long known for its studies on ionizing committee are: Drs. John Baum, John deLorge, Karl U- 
radiation, is increasing its activities on non-ionizing radia- linger, Charlotte Silverman and Tom Tenforde. Dr. Tom 
tion. According to NCRP Executive Director Roger Ney, Budiuger is an advisor to the committee on issues related 
the move follows a decision by the council's board of di- to nuclear magnetic resonance imaging. Dr. Tom Koval is 
rectors that non-ionizing radiation bas become a timely theNCRPstafferworking withSC67. 
subject in need of greater attention. e S d i 8 :  Practical Guidance on the Evaluation of 

Professor Herman Schwan of the University of Penns~l- Human Exposures to Radiofrequency Radiation. SC78 
vania in Philadelphia has been invited to present the Taylor was set up in 1983 under the chairmanship of Richard Tell 
Lecture at the NCRP's annual meeting at 5 p.m. on April 2 of the Environmental Protection Agency @PA) to develop 
at the National Academy of Sciences auditorium in Wash- simple guidelines for measuring electmmagnetic fields in 
ington, DC. The title of his talk is "Non-Ionizing Radia- the 10 kHz to 100 GHz frequency range (see MWN,  April 
tion Bioeffects: Cellular Propenies and Interactions." 1984). According to Tell, a 237-page draft report has been 

Invited papers on extremely low frequency (ELF), prepared and is now being revised. He plans to submit a 
radiofrequency and microwave (RFIMW) radiation and ul- final draft for NCRP review this spring. The other mem- 
trasound, as well as briefings on ongoing NCRP studies, bers of the committee are: Howard Bassen, Jules Cohen, 
will be featured at the April 2-3 meeting. Ampng the pre- Dr. David Conover, Dr. Carl Dumey and Ron Petersen. 
sentations, Dr. Ross Adey will address "Electromagnetic Dr. Tom Koval is the NCRP staffer assigned to the project. 
Fields, Cell Membrane Amplification and Cancer Promo- . ~ ~ 7 9 :  ~ ~ t ~ ~ ~ ~ l ~  L,,W F~~~~~~~~ ~ l ~ t ~ i ~  and M ~ ~ -  
tion. " Ongoing Studies netic Fields. SC79 was set up under a $150,000 contract 

from the EPA in 1983 (see MWN,  December 1983). Ac- 
Four NCRP scientific committees (SC) are preparing re- cording t~ Chairman Dr. Adey of the VA Hos- 

pons on the bioeffects and measurement of electramagne- pital in bma ~ i ~ d ~ ,  CA, a draft report should be for- 
tic radiation: warded to the NCRP by the end of 1986. The other mem- 
o SC53: Biological Effects and Exposure Criteria for bers of the committee are: Drs. Carl Blackman, David 
Radiofrequency Electromagnetic Radiation. This com- Carpenter, Charles Ehret, William Feero, Richard Lovely, 
mittee, chaired by Professor Bill Guy of the University of Genevieve Matanoski, Martin Misakian and Richard Phil- 
Washington in Seattle, has been at work since 1977. Ac- lips. Maletskos is the NCRP staff officer for the study. 
cording to Dr. Constantine Maletskos, the staff officer for 
the committee, the report is now at the printer and an index VDTs 
is in preparation. Maletskos is hopeful that the long- In the latter half of 1985, the NCRP set up an ad hoc 
awaited report will be ready for distribution at the April g,up to look into the question of video display 
meeting. (VDTs), under the chairmanship of Dr. George Wilkening 

The includes a review of the RF/MW biOeffects of AT&T Bell Labs. The other members of the VDT group 
literature and recommends exposure standards. In the years are D ~ ~ .  ~d ~l~~~ and  ill G ~ ~ ,   din^ to NCRP-~ 
in which the report has undergone extensive reviews, word ~ ~ ~ a l ,  the ad hot group has no plans to issue a report, but 
has circulated that the committee has recommended an ex- may issue a statement if it deems one necessary. w i e n i n g  
posure limit of 200 uW/cm2 for the general population at will discuss the group-s work at the meeting, 
the most strictly regulated frequencies. Some sources have 
reported that the Guy group wavered between a 100 and a Completed Studies 
200 uW/cmZ standard before deciding On the higher limit T,, NCRP studies on non-ionizing rndiation have al- 
to reduce the economic impact on the broadcasting indus- ready been published: 
try. Maletskos declined to discuss the conciusions of the Report No.67: Radiofrequency Electromagnetic report prior to its publication. Fields: Properties, Quantities and Units, Biophysical In addition to Guy, the other members of the committee Interaction and was issued in 1981. It 
are: Drs. Ross Adey. Edward Alpen. Stephen Cleary, Don was by a chaired by Bell 
Justesen, Mary Ellen O'Connor and Richard Phillips. The kening (see MWN,  October 1981), Price: $13.W, advisors to the committee are: Drs. Eleanor Adair, Ed 
Hunt, Sol Michaelson, Harvey Ragan and Charlotte Sil- e Report No.74: Biological Effects of Ultrasound: 
verman. The consultants to the committee are: Drs. C.K. Mechanisms and Clinical Implications was issued in 
Chou, Justus Lehmann, Richard Lovely, Jan Stolwijk and 1983. It was prepared by a committee chaired by Dr. Wes- 
W.A.G. Voss. ley Nyborg of the University of Vermont in Burlington. 
* SC67: Biological Effects of Magnetic Fields. This Price: $16.00. 
committee has been at work for more than five years under These reports can be ordered from NCRP Publications, 
the chairmanship of Dr. Dennis Mahlum of the Battelle Suite 1016, 7910 Woodmont Ave., Bethesda, MD 20814, 
Pacific Northwest Labs in Richland, WA. No date has (301) '637-2652. The prices include postage and handling. 
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FROM THE FIELD 
RF Exposures: FCC's Adviso 

Reprirrred below are excerpts from rlre Federal Communica- 
rions Commissiort's (FCC) Further Guidance for Broadcasters 
Regarding Radiofrequency [W Radiation and the Environment, 
which was released on Janrtary 28. The commission previously 
had issued a technical bullerin, Evaluating Compliance with 
FCC-Specified Guidelines for Human Exposure to RF Radiation 
(Ofice of Science and Technology (OSTJ Bullefir~ No.65). This 
Further Guidance gives broadcasrers general ir~srrrrcrions for 
compliance wirh rlte comn~ission's rules on human exposures ro 
RF radiarior~ under rl~e Narional Envirorzmental Policy Acr (see 
MWN, Aprilar1dSeprernherlOcrober1985). 

... As of January 1, 1986, all applications for new facilities, 
modifications to existing facilities and renewals must contain 
either a specific indication that the RF radiation of the particular 
facility or operation will not have a significant envimnmental im- 
pact or an environmental assessment which will serve as the basis 
for further Commission action.. .. 

Most broadcasting facilities produce high RF radiation levels at 
one or more locations near their antennas. That, in itself, does 
not mean that the facilities significantly affect the quality of the 
human envimnment. Each situation must be examined separately 
to decide whether humans are or could be exposed to high RF 
radiation. Paragraph 37 of the Report and Order [SO FR 11151, 
March 20, 19851 points out that accessibility is a key factor in 
making such a determination. As a general principle, if areas of 
high RF radiation levels are publicly marked and if access to such 
areas is impeded or highly improbable (remoteness and natural 
barriers may be pertinent) then it may be presumed that the facili- 
ties producing the RF mdiation do rror significantly affect the 
quality of the human environment and do not require the filing of 
an environmental assessment. 

Because we wish to avoid burdening applicants with unneces- 
sary work, expenses and administrative filings, we offer the fol- 
lowing guidance as to how we will view typical situations. The 
term "high RF level" means an intensity of R F  radiation, 
whether from single or multiple sources, which exceeds the ANSI 
guidelines. 

Situations 
(A) High RF levels are pmduced at one or more locations above 
ground level on an applicant's tower: 

If the tower is marked by appropriate waming signs, the 
applicant may assume that there is no significant effect on 
the human environment with regard to exposure of the 
general public. 

(B) High RF levels are produced at ground level in a remote area 
not likely to be visited by the public: 

If the area of concern is marked by appropriate waming 
signs, an applicant may assume that there is no significant 
effect on the human envimnment with regard to exposure 
of the general public. It is recommended that fences also 
be used where feasible. 

(C) High RF levels are pmduced at ground level in an area which 
could reasonably be expected to be used by the public (including 
trespassers): 

If the area of concem is fenced and marked by appropriate 
Warning signs, an applicant can assume that there is no 
significant effect on the human environment with regard to 
exposure of the ,general public. 

(D) High RF levels are produced at ground level in an area which 

Iry Guidance to Broadcasters 
is used or is likely to be used by people and to which the appli- 
cant cannot or does not reshict access: 

The applicant must submit an environmental assessment. 
This situation may require a modification of the facilities 
to reduce exposure o r  could lead to a denial of the applica- 
tion. 

(E) High RF levels are produced in occupied structures, on bal- 
conies or on moftops used for recreational or commercial pur- 
poses: 

The applicant must submit an environmental assessment. 
The circumstances may require a modification of the 
broadcasting facility to reduce exposure or could lead to a 
denial of the application. 

(F) High RF levels are produced in offices, studios, workshops, 
parking lots or other areas used regularly by station employees: 

The applicant must submit an environmental assessment. 
The circumstances may require a modification of the facili- 
ties to reduce exposure or the application may be denied. 
This situation is essentially the same as (E). We have in- 
cluded it to emphasize the point that station employees as 
well as the general public must be pmtected from high RF 
levels. Legal releases signed by employees willing to ac- 
cept high exposure levels are not acceptable and may not 
be used in lieu of corrective measures. 

(G) High RF levels are produced in areas where intermittent 
maintenance and repair work must be pe~fonned by station em- 
ployees or others: 

ANSI guidelines also apply to workers engaged in mainte- 
nance and repair. As long as these workers will be pro- 
tected from exposure to levels exceeding ANSI guidelines, 
no environmental assessment is needed. Unless requested 
by the Commission, information about the manner in 
which such activities are pmtected need not be filed. If 
protection is not to be provided, the applicant must submit 
an environmental assessment. The circumstances may re- 
quire corrective action to reduce exposure or the applica- 
tion may be denied. Legal releases signed by workers will- 
ing to accept high exposure levels are not acceptable ana 
may not be used in lieu of corrective measures. 

The foregoing also applies to high RF levels created in whole 
or in p a t  by reradiation. 

A convenient rule to apply to all situations involving RF radia- 
tion is the following: 

(1) Do not create high RF levels where people are or could 
reasonably be expected to be present and 
( 2 )  Prevent people from entering areas in which high RF 
levels are necessarily present. 

Fencing and waming signs may be sufficient in many cases to 
protect the general public. Unusual circumstances, the presence 
of multiple sources of radiation and operational needs will require 
more elaborate measures. 

Intermittent reductions in power, increased antenna heights, 
modified antenna radiation patterns, site changes or some combi- 
nation of these may be necessary, depending on the particular 
situation. 

For further discussion see Office of Science and Technology 
Bulletin No.65, Evaluaririg Conrplionce with FCC-Sprc~j?rd 
Guidelines for Human Exponrre ro Radiofrequertcy Radiation. 
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October 1985. Copies of this bulletin may be ordered from the For funher information regarding this Notice applicants should 
National Technical Information Service, [Springfield. VA 221611, contact the AM Branch, FM Branch, TV Branch or LPTVI 
(800) 336-4700, Order No.PB 86-127081 [$11.951. Translator Branch, as appropriate. 

ANS C95 on ELF E 
A r  a meering held in July 1984, the American National Sratl- 

dards (ANS) Cornnlitree C95 on Non-Ionizing Radiarion Hazards 
asked Dr. Richard Phillips of the Environmer~tal Protection 
Agency (EPA) in Research Triangle Park, NC, ro set up an ad 
hoc cornrnirree to consider the merits of an exposure sta~idard for 
errrernely low frequency (ELF) radiation (see MWN, Ocrober 
1984). Reprinted belo~v is Phillips's report, sent to Professor 
Saul Rosenrhol, chairman of C95, on June 14, 1985. Smnding 
Subcomrnirree C95.IV addresses "Safety Levels andlor Toler- 
ances with Respect roPersonne1." 

Dear Professor Rosenthal: 
At the ANS C95.IV meeting held at the Omni Hotel in At- 

lanta, GA, on July 15, 1984, you requested I form and head up an 
Ad Hoc Committee to investigate the feasibility of expanding the 
frequency range of ANS C95.IV to include ELF electromagnetic 
radiation: of panicular interest was 60 Hz electric and magnetic 
fields from power generation and distribution systems. It is my 
understanding that this Ad Hoc Committee was formed in re- 
sponse to a request by Dr. Charles. L. Wagner, President of the 
IEEE Power Engineering Society (PES). 

In response to your charge, I formed a committee consisting of 
four scientists with extensive knowledge in the subject area: Dr. 
William Wisecnp, Aerospace Corporation, quality assurance 
monitor of W E ,  New York and EPRI projecls dealing with the 
biological effects of 60 Hz electric and magnetic fields; Dr. H.B. 
Graves, Pennsylvania State University, a scientist who has been 
active in investigating the biological effects of 60 Hz electric 
fields since the early 1970s; Dr. William Feero, private consul- 
tant, a member of the IEEWPES and founder of the DOE re- 
search program on the biological effects of 60 Hz electric and 
magnetic fields; and Dr. Jack Lee, Bonneville Power Adminisba- 
tion, who heads up the BPA research program on the environ- 
mental impact of power transmission lines. 

Primary sources of biological information for our assessment 
came fmm peer-reviewed published papers in the literature, tech- 
nical reports and four recent critical reviews in the literature: 
1.Environmenral Healrh Crirerin 35: Exrremely Low Frequency 
(ELF) Fields, World Health Organization, 1984. 
2.Tl1e Healrh and Safety Effects of High Voltage Trarlsmission 
Lines, Report of a Joint Subcommittee, Senate Document No.11, 
Commonwealth of Virginia, Richmond. VA. 1985. 
3.Biological and Hurnan Healrh Effects of Extremely Low Fre- 
querrcy Elecrrornagnefic Fields: Post-1977 Lirerarure Review. 
American Institute of Biological Sciences, Arlington, VA, March 
1985. 
4Biological Effecrs of 60 Hz Power Transmission Lines. A Re- 
port of the Florida Electric and Magnetic Field Science Advisory 
Commission, Florida Electric Power Coordination Group, 
Tampa, FL, March 1985. 

The information contained in these four critical reviews repre- 
sents the views of the majority of scientists who are active in this 
area of research, and decision makers who are concerned with the 
impact of ELF electmmagnetic fields on the environment and life 
f o m ,  particularly hnman beings .... 

In geneml, the conclusion of these reviews is that there is no 

Yxposure Standards 
reliable and documented evidence that exposure to ELF electric 
and magnetic fields of the range encountered in the vicinity of 
ELF radiation sources (i.e., 50160 Hz msmission lines, ELF 
communication systems) causes significant or adverse biological 
reactions in human beings. However, a number of caveats are 
stated with these conclusions: 
1. Exposure to electric andlor magnetic fields in the ELF can 
cause a variety of effects at any of several levels of biological 
organization in animals and in vitm systems, but interpretation of 
these data and extrapolation to human beings is not possible at 
this time. 
2. Results from clinical, monality and epidemiological studies 
are inconsistent and inconclusive, but call attention to the need 
for well conducted studies on the cancer incidence and exposure 
to low-level magnetic fields. 
3. Additional resenrch is needed before data derived from lalm~a- 
tory studies on animals can be extrapolated to potential effects on 
human beings. 

Major issues of concern are the reported correlations between 
ELF radiation and cancer (mortality and epidemiological studies), 
alterations in fetal development, disruption of normal circadian 
rhythmicity, alteration in neural function, and cellularlmembmne 
effects with low-level exposures at windows in frequency and 
amplitude. 

The question as to whether or not sufficient information eusts 
to require and establish a safe exposure guideline is debatable. 
Debates on this issue to date have been occuning among scien- 
tists, and within legal proceedings dealing with rights-of-ways for 
high voltage msmission lines. No vehicle has been established 
to date for a gathering of interested and impacted individuals and 
groups to discuss, debate and hopefully resolve the issue concern- 
ing the safety aspects of ELF radiation. It is our opinion that 
ANS C95.IV might be the appropriate vehicle. There is a need 
for scientists, regulators, producers, users and the general public 
to discuss the issue in an open forum such as ANS C95.IV. Major 
issues that need to be discussed are: 
1. What is our current state of knowledge? 
2. Is there a risk associated with exposure to ELF radiation? If 
so, at what level and duration of exposure? 
3. Are safe exposure guidelines needed? 
4. Is there sufficient information to establish safe exposure guide- 
lines? 
5. What will be the impact of an exposure guideline on energy 
production, distribution and costs? 
6. Ifariskexists, is it greaterthan thebenefits? 
7.Can a consensus be reached among concerned parties? 

Whether or not ANS C95.IV should take on the responsibility 
and lead role on this issue needs to be discussed at the ANSI 
meeting in June in San Francisco. It should be noted that action is 
being taken by regulators in several states, and NCRP bas formed 
a committee to address this issue. To date EPA has not been au- 
thorized to produce an exposure guideline for ELF radiation, but 
has initiated resenrch on biological effects of ELF radiation. 

Sincerely yours, 
Richard D. Phillips 
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UPDATES 
BIOLOGICAL EFFECTS 

PEMFs Stimulate M o r  Cells ... Pulsed electromagnetic 
fields (PEMFs) can promote the growth of embryonal car- 
cinoma (EC) cells and inhibit their differentiation, accord- 
ing to a repon from Kagoshima University in Japan. Dr. 
Takuya Akamine and coworkers exposed the EC cells for 
84 hours to rectangular-shaped pulses with a width of 130 
microseconds and a frequency of 100 Hz. The field was 
either I gauss and 5 V/m or 10 gauss and 53 Vlm; both 
levels caused significant changes. The researchers do not 
know the mechanism by which the PEMFs inhibit cell dif- 
ferentiation - whether it is the magnetic field itself or the 
induced current. They note that their results suggest that 
the PEMFs may be interfering with the later stages of cell 
differentiation and that the inhibitory effect is consistent 
with the Delgado-Leal papers on the action of PEMFs on 
chick embryos. The authors wain that the "application of 
PEMF[s] in the treatment of malignant tumors should be 
performed with the greatest caution." Their paper appears 
in the August issue of the Jor~rnal of Cellular Physiology, 
pp.247-254. 
W - A  and DNA ... Near-ultraviolet (UV), or UV-A, radia- 
tion (320-420 nm), long believed to be benign, may affect 
DNA in ways that "could have far-reaching, harmful ef- 
fects on cells,'' according to Drs. Meyrick Peak and Jen- 
nifer Peak of the Argonne National Laboratory (ANL) in 
A r g O ~ e ,  IL. The Peaks have found that UV-A can cause 
single-strand breaks (breaking the backbone of the DNA 
molecule) and DNA-to-protein crosslinks (creating a strong 
covalent bond between them). In a discussion of their find- 
ings in the autumn 1985 Logos, an in-house ANL publica- 
tion, they hypothesize that UV-A "starts chains of chemi- 
cal reactions that somehow trap and pass on energy in a 
form that allows a portion of it, through random diffusion 
and decay, to damage DNA." One possible pathway is 
through "sensitizing" molecules l i e  porphyrins (which 
are parts of hemoglobin and chlorophyll) that absorb the 
radiation and transfer it to molecular oxygen, exciting it to 
electronically reactive forms which migrate through the 
cell before decaying. If the excited species come near 
DNA when they decay, the energy released can cause 
breaks and crosslinks. The Peaks suspect that, because liv- 
ing cells have been exposed to UV-A for millions of years, 
mechanisms have evolved to offset its effects. Logos is 
available from the Office of Public Affairs, ANL, 9700 S. 
Cass Ave., Argonne, IL 60439. 
Club Med Dermatitis ... First there were supermarket 
workers who developed rashes after touchimg fruits and 
vegetables, and then school children who used limes in art 
class developed a similar condition (see MWN, March and 
SeptembedOctober 1985). Now comes the latest example 
of photodermatitis: "Club Med Dermatitis." Writing in the 
January 30 New England Journal of Medicine, Dr. Wain 
White of the New York University Medical Center in New 
York City tells of a tender rash on both thighs of a patient 
who had just returned from a Caribbean vacation. White 
attributed the rash to a Club Med "drinking game, during 

which participants would balance and roll limes up and 
down their laps and closed thighs." The limes probably 
secreted furocoumnrins, which were then activated by sun- 
light. 

COMPATIBILITY 8 INTERFERENCE 
Power Transients Software ... The Electric Power Re- 
search institute (EPRI) has published the Electromagnetic 
Transients Progran~ (EMTP) Prin~er, a manual for users of 
the EMTP software program, developed by the Bouneville 
Power Administration and several other utility and aca- 
demic groups over the last 15 years to help utilities run 
inexpensive in-house analyses of high-speed power system 
transients. The software is complex and difficult to learn 
- hence the need for a tutorial. The EPRI primer, pre- 
pared by S.E Mauser and T.E. McDermott of Westin- 
ghouse's Advanced Systems Technology Division in 
Pittsburgh, PA, is written for etecnical engineers and as- 
sumes a working knowledge of both transients and com- 
puter simulation. It includes eleven detailed cases as teach- 
ing examples. The primer is only one of a number of EPRI 
initiatives now undenvay to improve the EMTI? These in- 
clude a revised version of the program itself, a workbook 
for new users and a users group botline. The primer, Re- 
port No. EL-4202, is available for $40.00 from the Re- 
search Reports Center, PO Box 50490, Palo Alto, CA 
94303, (415) 965-4081. 
EIectroexplosives ... Tbe Applied Physics Lab at the 
Franklin Research Center in Philadelphia is a focal point 
for the study of explosive devices and their associated elec- 
trostatic and electromagnetic hazards. The center offers 
training courses, publishes a newsletter and organizes a 
symposium every two-and-a-half years. The Elecrroexplo- 
sives Devices Troining Course: "Hands On" Applications 
will be offered May 13-15 and October 14-16 and costs 
$475. A week-long course, the Joseph McLain Memorial 
Semi~~ar on Explosives and Pyroteclmics, which is very 
similar to the shorter course but offers more emphasis on 
chemistry, will be given August 18-22 and costs $650. 
Both courses will be held in Philadelphia. The four-page 
newsletter, explosives and pyrotechnics, is published 
monthly and is available by subscription for $40 a year. 
The 13th Symposium on Explosives and Pyrotechnics will 
be held at the Hyatt on Hiton Head Island, SC, December 
2-4. For more information, contact Ramie Thompson, 
Applied Physics Lab, IFrilnkli Research Center, Philadel- 
phia, PA 19103, (215) 448-1555. 

COMPUTERS 
PC Aides ... Computer programs are now available for 
analyzing radar patterns, designing antennas and planning 
point-to-point microwave transmission lines on IBM and 
IBM-compatible personal computers (PCs). Technology 
Service Carp. (TSC) has developed a "Radar Worksta- 
tion" so that engineers can calculate and analyze radar pat- 
terns at their desks without using large mainframes or 
time-sharing computers. The software can simulate vnri- 
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